-

WATER QUALITY MONITORING PLAN
WHITE STREET LANDFILL
PHASE | AND Il AREAS
WHITE STREET

GREENSBORO, NORTH CAROLINA
S&ME Project No. 1584-98-081

Prepared for:
The City of Greenshoro

Prepared by:
S&ME, Inc.
3718 Old Battleground Road
Greensboro, North Carolina 27401

December 2007




o

under my direct supervision.

- s,
st ®Epartment

Technical review performed by:

Wa:!e 21 Watterson, P.E.
Senior Engineer

S&ME, INC. / 3718 Old Battleground Road / Greenshoro, NC 27410 / p 336.288,7180 f 336.288.8980 / www.smeinc.com



TABLE OF CONTENTS

1. PURPOSE AND INTENT ..cocrnniiimrcectiiniiisssiiissnssss s vsrassessseassemesmsssses 1
2. DESCRIPTION OF PLAN COMPONENTS ....ccoiniiiiiniiinmmnsiisissnnisesssssesinine 1
3. DATA COLLECTION PROCEDURES.....ciivvinsisnniissiinissienniensnienmssassnnnns 1
3.1 Water Quality Sampling Locations ... 1
3.1.1 Background Wells ... 1

3.1.2 Downgradient (Detection) Wells ... 2

313 Surface Water Sample Locations .........ocvcvinininirnsimeninicenee e 2

3.2 Monitoring Well Data COlECtion. ..o, 2
3.2.1 Equipment SpecifiCations.......ocuiiirriemomioes et 3

3.2.2 Ground Water Level Data Measurements...........cocoenennnniinenes 4

3.2.3 Well EVACUALION ..cvtivvirrierrire et cereesesesi e abes s sesaseaens 4

3.2.4 Sample CORECtION ... c.eccciiiii s 5

325 Surface Water Sampling Procedures...........ccoooiiininininninins 7

3.3 Decontamination Procedires ........cocooeovriiciiiiiiiiiiiie e 8

3.4 Sample Parameters and Frequency.........ciinn e 8
3.4.1 Ground Water Analytical Methods ..........cocoiviiiinniiee 8

3.4.2 Ground Water Sampling Frequency ... 8

3.4.3 Surface Water Analytical Methods ... 8

344 Surface Water Sampling Frequency ... 8

345 QA/QC Procedures.......cccooomiiiieiiniiiiirece e 8

4. STATISTICAL EVALUATION OF MONITORING DATA. ....c.cccuvvvarnsnrnisnenens 9
4.1 ANOVA (PArAMELIiC) .oovereeriireeceeiiieieienieinte et sess s e e et bt 9

4.2 ANOVA (NON-ParametriC) .....c.ocoiriinniireiiieniinsnnnssstee st psses 9

4.3 Tolerance/Prediction INtErvals ........ccoceeiiriiiiriciiininir e 9

4.4 CONIO] ChAMTS . ..ivvievieeecriereeeierisiee et sie b et as s e sas s st et eutisen 10

4.5 Other Statistical Methods......covvvvviieiniiiiiiii s 10

5. DATA REPORTING PROCEDURES.......ccocnmmminnnsanrsrmsnisnnisisninssssosione 11
5.1 Ground Water Direction and Flow Measurements ...........cocoveieininninninnne 11

5.2 Seepage (Pore Water) Calculations.........ccoooimninii i 11

5.3 Detection Monitoring REPOTHNE ........covviiiveiiiirnrrie s 11

5.4  Assessment Monitoring PrOgram.........ocvrviveieenimenieinn e e, 11
5.4.1 Analytical Parameters and Sampling Frequency..........cooviiniins 11

542 Assessment Monitoring Reporting..........covvvivvsiesiimiicnnnnncieenn, 12

543 Establishment and Reporting of Background Concentrations .......... 12

544 Evaluation of Background and Assessment Data ..................coee 12

5.5 Assessment of Commective MEasures ... 12
APPENDIX Luvouvieiriencieerisisssasssssersssssssssssasamesssssstssssnsssosssssensrasass et ssasssasassnssissesssssnssanas I-1
TABLE L2 cccetrieiireersrerscrserrasessescansessaasossssssessstassassnsssassrssnsnstsbssssssttsatessesssssnmnsasiibstassssess I-2
TABLE 1D .eioiiirsvirieresissesseesnsssersassersssssssssssesssssissanissasstssssssasasssnsssstossisssssssorsontsssssisasssnsss I-3
TABLE 2 oovveiiiiieeiisiueiitessonsssssssesssanssssassssssssssssssssnsssssiiass asssssssssbessess asssassssnsastvarsosessere I-5
TABLIE 38 ceeeeieeeiecisseesisiessessensssessssssssssesssessassssssassasssssssessssssssssssaentassessanssssasasesssossessesanes I-6
TABLE 3D auiiiiiieessssescesissiasissestssssnsssssssaseseassssess issstssasssrssssssnsassasesssssesassss ssssssnssssarsssbasses 1-9
TABLE G o.cvveveeeeeiirisetiesssessessssssesanssaesessessesstsnessessasassansseasssssssssest st iastiatsssiiesassasssesss I-13
APPENDIX TT...ooeiisriitisiessenremsessusssesssssssssssssmssmmssssisens sassssssessmesst sssbissessassssnssnsaansans II-1

APPENDTIX TIL ...ovitnitiiiietmirenirrasrsssrssssresssanmsiasssrrissarasssss s ass thaasesnsssrinissssaassossensssaasns I1-1



L

Water Quality Monitaring Plan (Revised November 2007} S&ME Project No. 1584-08-081
White Street Landfill, Greensbora, NC December 12, 2007

WATER QUALITY MONITORING PLAN

1. PURPOSE AND INTENT

The purpose of this plan is to provide a program which describes the collection and
evaluation of ground water monitoring samples collected from compliance wells installed
within the uppermost aquifer adjacent to the Phase I (closed) and Phase II (closed MSW
and active C&D) portions of the White Street Landfill in Greensboro, North Carolina,
and surface water quality samples from the same vicinity. The intent of this plan is to
provide detection monitoring throughout the active life and post-closure care period at the
White Street Landfill.

This plan was prepared in accordance with the rules codified under the North Carolina
Solid Waste Management 15A NCAC 13B, Sections .1630 through .1637 under the
guidance of a North Carolina Licensed Geologist. The water quality monitoring plan is
effective in providing early detection of any release of hazardous constituents from the
MSWLF unit to the uppermost aquifer, so as to be protective of public health and the
environment,

2, DESCRIPTION OF PLAN COMPONENTS

This plan describes the basic field data collection and reporting requirements for the
collection of ground water and surface water quality samples for the evaluation of site
conditions relating to the disposal of solid waste at the above referenced facility. Sections
of this plan describe the rationale behind background and downgradient well selection,
selection of surface water sample locations, well purging and sampling techniques,
surface water sampling techniques, decontamination procedures, ground water and
surface water analytical parameters with quality assurance/quality control (QA/QC)
requirements, and statistical analysis options, and reporting requirements.

3. DATA COLLECTION PROCEDURES

3.1  Water Quality Sampling Locations

The following sections discuss the general rationale used to select the upgradient
(background) compliance wells and the downgradient (detection) compliance wells based
on available geologic and hydrogeologic data. All well locations were selected on their
basis to provide water quality data from the appermost aquifer beneath the facility. The
rationale for selection of surface water monitoring points is also discussed.

3.1.1 Background Wells

Using the historical water-table elevation data collected during multiple ground water
monitoring events at the facility, background compliance wells were selected on the basis
of hydraulic position in relation to the solid waste management units. Wells hydraulically
“ypgradient” of the unit were selected first. Existing ground-water monitoring well MW-
13 fit this scenario for Phase I while existing monitor well MW-14 fit this scenario for
Phase II. Tables 1a and 1b summarize the existing background monitoring wells for the
Phase 1 and Phase Ii portions of the landfill, respectively, and their estimated distances
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from their respective compliance boundaries. The location of these wells can be seen on
Figures 1 and 2 located in Appendix IL

3.1.2 Downgradient (Detection) Wells

The hydrogeologic and geologic characteristics of the facility and surrounding land, and
the quantity, quality, and direction of ground water flow, were evaluated to determine the
appropriate selection of downgradient (detection) wells. In addition to the criteria above,
the distance of each proposed well relative to the waste unit (less than 250 feet) and the
boundary of the property (50 feet or greater) were also considered. Tables 1a and 1b
summarize the downgradient (detection) monitoring wells for the Phase I and Phase I
portions of the landfill, respectively, and their estimated distances from their respective
compliance boundaries. The location of these wells can be seen on Figures 1 and 2
located in Appendix 1I. Soil boring logs and monitoring well construction record
drawings for these wells are included in Appendix III.

3.1.3 Surface Water Sample Locations

The locations of the five surface sample points are referenced on Figures 1 and 2. SW-2
is located on a southern tributary of North Buffalo Creek several hundred feet before it
joins the main creek west of the landfill entrance. SW-3 is located on North Buffalo
Creek just below the North Buffalo Creek Wastewater Treatment Plant outfall, upstream
of the landfill. SW-4 is downstream of the landfill at the U.S.G.8. gauging station on
North Buffalo Creek. Finally, SW-5 is located downstream of the landfill on another
southern tributary of North Buffalo Creek.

3.2 Monitoring Well Data Collection

The following data will be collected and reported during the period of performance for
this water quality plan. A brief discussion on the collection of and analysis of these data
is provided in the sections to follow. Field conditions (e.g., temperature, weather
conditions, purge start/stop times, sample collection start/stop times, etc.) during each
sampling event will be recorded on Daily Field Report forms (Attachment 1), or
equivalent. The primary objectives of groundwater sampling are (1) to obtain a
representative groundwater sample and (2), to prevent the sample from being altered or
contaminated during withdrawal from the well or during sample preparation.

The City of Greensboro has elected to use dedicated sampling pumps to collect
groundwater samples from monitor wells around the landfill. With proper techniques for
low-flow purging and sampling, the pumps offer the potential of obtaining groundwater
samples with lower turbidity than may be obtainable with bailers. However, the City
reserves the right to use conventional sampling methods (dedicated bailer sampling) to
sample the wells in the event of pump malfunction, or as may be required by site specific
conditions.

The following sections discuss specifications and procedures applicable to both sampling
methods. Detailed discussion of proper sampling procedures for each method can be
found in relevant guidance documents prepared by the North Carolina Division of Waste
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Management Solid Waste Management Section, or the United States Environmental
Protection Agency (USEPA).

3.2.1 Equipment Specifications

It is the intent of these specifications that the sampling pump or the bailer be constructed
of inert materials. Sample collection equipment should not alter the analyte
concentrations, cause loss of analytes via sorption, or result in analytes desorption,
degradation or corrosion of the pump components. Sampling equipment should cause
minimal sample agitation and should be selected to minimize sample contact with the
atmosphere during sample transfer. The following section discusses the specifications of
the dedicated pumps and bailers.

3.2.1.1 Dedicated Pneumatic Sampling Pumps

Dedicated sampling pumps shall be all-pneumatic, bladder pumps driven by a portable air
controller supplied with compressed air from a portable oil less air compressor or
compressed air bottle. Pump effluent will pass through a portable flow-through cell and
water analyzer which will monitor temperature, pH, conductivity, oxidation reduction
potential (ORP), and dissolved oxygen to indicate when stabilization has occurred.

The sampling pump shall be a positive gas displacement bladder pump. The pump shall
be constructed such that no gas or liquid is introduced into the well during the pumping
operation. The pump shall be constructed of 316 stainless steel with a Teflon bladder.
Bladders shall be field-replaceable and warranted for a period of 10 years. Bladder
clamps shall also be constructed of 316 stainless steel. Pumps will be equipped with a
screen having an opening not exceeding 0.012 inches. Sample pumps shall employ self
polishing hard seat internal check valves.

The manufacturer shall warrant all pumps to be of new construction and shall certify all
pumps and screens to be free of all EPA Method 601, 602, base neutral, and acid
extractable contaminants. Certification and copies of the analytical reports with test batch
numbers will be provided with each pump. Pump airline and discharge tubing shall be of
new material, sized to match fittings supplied with each pump. The tubing bundle will
consist of polyethylene air supply line heat bonded to a Teflon-lined polyethylene water
supply line. The sample discharge tube shall provide a separate flow path without
exposure to pump drive air and shall assure that discharge from the pump contacts only
the Teflon inner tubing. The manufacturer shall certify that only virgin PTFE (Teflon)
has been used in the manufacture of the inner tubing.

The pump air supply line and discharge tubing shall be attached to a well head assembly
that will allow attachment of the air supply line to the well head with use of a quick -
connect fitting. The well head assembly shall have an opening to allow measurement of
water level with an electric water level probe. The discharge piping shall allow
attachment of a Teflon elbow (QED part number 34485 or equivalent) to facilitate
collection of the sample.
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The air compressor shall be portable, gasoline powered, of an oilless design to prevent
potential contamination to the sample in the event of malfunction and capable of
supplying air to the controller at a minimum of 4.3 SCFM at 100 psi. The air compressor
shall be supplied with a minimum of 40 feet of air line to allow operation of the gasoline
engine downwind of the well during sampling.

The controller shall be capable of regulating both pressure and duration of bladder
inflation and deflation cycles to allow optimum pump performance. A pause feature shall
be provided to allow manual discharging and filling of sample during sample collection.

3.2.1.2 Manual Sampling Equipment

Manual sampling will be performed using Teflon bailers previously cleaned in a
laboratory in accordance with procedures from the North Carolina Water Quality
Monitoring Guidance Document for Solid Waste Facilities. Each bailer shall be cleaned,
air-dried, and wrapped in aluminum foil in the laboratory prior to shipment to the field.
Following sampling, the bailers shall be returned to the laboratory for cleaning and
storage. A separate laboratory cleaned bailer is required for each monitoring well. Field
cleaning of sampling bailers will not be allowed.

The bailer line should consist of either (1) Teflon coated wire (2) single strand stainless
steel wire (3) other monofilament line or (4) nylon rope. In order to avoid cross-
contamination, new bailer should be used at each well, for each sampling event.

3.2.2 Ground Water Level Data Measurements

Prior to purging of each well for water quality sample collection, static water level (and
total well depth) will be measured to the nearest 20.01 foot using an electronic water
level probe and recorded on a Daily Field Report form, or equivalent. The water level
probe will be decontaminated prior to, and between, each use by washing in a non-
phosphate laboratory detergent (Liquinox or equivalent) wash, followed by a distilled
water rinse. Each measurement will be made from a reference point established on the
inside of the top of the PVC well casing. The elevation at the top of each well casing will
be established by a North Carolina Registered Land Surveyor (RLS) to within +0.01 foot.
The horizontal position of each well will be established using North Carolina Plane
Coordinates.

These data will be used to calculate the volume of standing water in each well and will
provide information concerning well integrity (e.g., identify the presence of excessive
siltation, casing breaches).

3.2.3 Well Evacuation

Because the standing water in the well may not represent in-situ groundwater quality,
stagnant water should be removed from the well and filter pack prior to sampling. The
evacuation (purging) procedure should ensure that the samples collected from the well are
representative of groundwater quality in the vicinity of the well. In general, evacuation
should be continued unti! certain geochemical parameters stabilize. Practice has
demonstrated that these parameters usually stabilize with manual bailing of two to three
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well volumes. By using low-flow pumping rates during well evacuation, stabilized
conditions can be obtained with removal of less than | well volume.

3.2.3.1 Low-Fiow Well Evacuation With Dedicated Pumps

Purging should be performed by removing water from the well at a flow rate as close to
actual groundwater flow rate. If this determination is impractical at the time, a default
purging rate of around 100 ml. per minute should be used. The purge rate should be low
enough that recharge water does not become overly agitated or to lessen the draw of
colloids into the well bore. Purging should be continued until field measurements of pH,
conductivity, turbidity', oxidation-reduction potential (ORP), and dissolved oxygen” in-
line measurements have stabilized to within approximate 10 percent over at least 3
consecutive measurements over time.

3.2.3.2 Well Evacuation Technigues Using a Bailer

Determination of the quantity of water to be bailed from each well will be made by
calculating the volume of water in the well. This quantity can be made by subtracting the
depth to the water surface from the total depth of the well as measured from the top of the
well casing, and multiplying the difference by the cross-sectional area inside the well
casing. For example, a 2-inch diameter (1.D.) pipe (Schedule 40) has 0.1632 gallons per
foot of pipe length. Therefore, five times the volume of a 2-inch diameter well having a
seven-foot water column would be equal to 5.7 gallons (0.1632 gal/ft x 7 ft x5 volumes).
For moderate to high yield wells, a minimum of 3 to 5 times the volume of water standing
in the well will be removed prior to sampling. For low yield wells, a minimum of 1.5
times the well volume will be removed if evacuated to dryness.

During manual purging, the bailer will be slowly lowered into the water column until full,
the slowly retrieved from the well. The quantity of water removed from the well can be
gauged by filling a calibrated bucket. Insertion of the bailer into the water column should
be performed gently to minimize turbidity that results from redevelopment of the well.
The bailer should not contact the ground surface or the container during well purging.

3.2.4 Sample Collection

1t is desirable to have the analytical laboratory prepare and supply the sample containers
in a protective cooler or transpack. Delivery of the empty containers by the laboratory to
the sampler will be noted on the Chain of Custody. The same Chain of Custody will
remain with the containers until they are delivered to the laboratory for testing.

A complete set of precleaned and prelabeled sample bottles will be removed from the
cooler, prior to lowering the bailer in the well, or turning on the pump to collect the
sample. Once collected, a portion of the sample from the bailer or pump (for each well)
will be transferred into a fresh container. Preservatives will be added as necessary (in
accordance with EPA Methods SW-846) to the sample bottles either by the laboratory or
in the field immediately prior to sampling. One trip blank prepared by the laboratory will

! When turbidity is greater than 10 NTUs
2 When final dissolved oxygen concentrations are less than 1 mg/L, the stabilization criteria will be + 0.2

mg/L.
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be analyzed each event. Equipment blanks are not recommended when the dedicated
pumps are used for well evacuation and sampling. An equipment blank will be used
when wells are evacuated and sampled using bailers.

Because water samples are analyzed for various parameters, several types of containers
are required. The sample collection will proceed as follows: volatile organic compounds
(VOCs) will be collected first in 40 m] glass vials with Teflon caps. The vials will be
filled completely with no headspace remaining. Samples to be analyzed for inorganic
constituents (metals) will be collected next. The containers are usually plastic cubes or
bottles that have acid placed in the container as a preservative. These containers should
not be rinsed prior to sampling.

If organic contamination is suspected, additional samples may be analyzed for semi-
volatiles. Semi-volatiles, if required, will be collected following the inorganic
compounds. Generally, the semi-volatiles are collected in a 1- liter amber bottle. Water
samples to be analyzed for radiological parameters will be collected next, followed by
bacteriological parameters. The radiological samples will be collected in 1 — liter bottles
and the bacteriological samples in 120 — mi plastic bottles containing sodium thiosulfate
as a preservative.

After transferring the sample to the container, it will be sealed and placed in chilled
cooler or transpack pending completion of the sampling event and delivery to the
laboratory. After completion of sampling at each well location, the well will be capped
and secured. The samples will be secured in the coolers, or transpacks, and shipped or
delivered to the laboratory as soon as practical.

3.2.41 Sample Collection With Dedicated Pumps

Following stabilization of field parameters, samples should be collected directly from the
discharge port of the pump tubing, prior to passing through the flow-through cell. The
purging pumping rate should be maintained or slightly reduced for sampling. Flow rates
should be low enough to prevent aeration of the samples. For the volatile organic
containers, the vials should be filled so that there are no air bubbles in the sample. There
should be no headspace remaining in the vial after sample collection.

All sample containers will be labeled with well LD. number, sample date, sample time,
sampler initials, and the parameters in which to be analyzed. Each sample will be placed
on ice for transport to a North Carolina Certified (15A NCAC 2H .0800) Laboratory for
analysis. A Chain of Custody (see Attachment 2) will accompany the samples to the
laboratory. Table 2 summarizes the various Appendix I and II analytical parameters with
their recommended sample container(s), preservatives, minimum sample volume, and
maximum holding times.

3.2.4.2 Sample Collection with Bailers

Ground water samples will be collected within 24 hours of purging. Samples will be
collected using either disposable Teflon® bailers or decontaminated (non-dedicated)
Teflon® bailers. If disposable Teflon® bailers are used, they will be certified to have been
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cleaned according to EPA protocol. This certification will accompany the well sampling
and analysis data. If non-dedicated bailers are used, they shall be laboratory
decontaminated prior to each use, in accordance with the decontamination procedures
outlined in Section 3.3 of this document. New nylon cord and sampling gloves will be
used at each new well location during sampling. All sampling materials not to be reused
(e.g. surgical gloves, nylon cord, disposable Teflon® bailers) will be properly disposed of.

Ground water samples will be collected in the order of sensitivity to volatilization as
follows:

e Volatile Organic Compounds (VOCs)

s Semi-Volatile Organic Compounds

¢ Total Metals

¢ Cations and Anions (including pH, Temperature, and Specific Conductance}

All samples for total metals analysis will be collected unfiltered. Volatile organics will
be collected in 40 m! vials without headspace (i.e. no air bubbles). Bailers will be gently
lowered to the water table so as not to agitate the ground water to be sampled.

All sample containers will be labeled with appropriate well ID number, sample date,
sample time, sampler initials, and the parameters for which to be analyzed. Each sample
will be placed immediately on ice for transport to a North Carolina DEM Certified (15A
NCAC 2H .0800) Laboratory for ground water analysis. A Chain-of-Custody Record (see
Attachment 2) will accompany the samples to the laboratory. Table 2 summarizes the
various Appendix I and I analytical parameters with their recommended sample
container(s), preservative, minimum sample volume, and maximum holding times.

3.2.5 Surface Water Sampling Procedures

Surface water samples will be collected at the designated locations using the following
procedures.

1. Gently lower the sample container into the water and rinse the container once
prior to sample collection (unless a pre-measured amount of a preservative has
been added).

2. Submerge the container (mouth down) below the water level and orient the mouth
of the container towards the current at a depth of approximately six inches below
the surface (do not breach the surface with the mouth of the container).

3. Lift the container from the water and secure the lid on the container. Volatile
organics will be collected in 40 ml vials without headspace (i.e. no air bubbles).

During times of low stream flow, the container will be slowly moved side to side during
filling. If water levels in the stream are too low to facilitate submerging the container, a
small pool will be created and allowed to fill with water prior to sample collection (after
settlement of suspended sediment). New surgical gloves will be worn for both the
upstream (background) and downstream (detection) sampling events.
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3.3 Decontamination Procedures

All non-dedicated sampling and data collection equipment will be decontaminated prior to
each use, except as noted elsewhere in this plan, in accordance with the following
procedures:

1. Tap water and non-phosphate laboratory detergent {Liquinox or equivalent) wash.
Tap water rinse.
10% nitric acid rinse (delete this step for stainless steel item decon).
Rinse with deionized or distilled water.
Rinse with high grade isopropanol and allow to air dry.
Wrap with aluminum foil, if necessary, to prevent contamination during storage or
transport.

U B L

3.4 Sample Parameters and Frequency

3.4.1 Ground Water Analytical Methods

The ground-water samples collected from the background and downgradient compliance
wells at the Phase | portion of the landfill will be analyzed, at a minimum, for the
constituents listed in the current Solid Waste Section requirements for sampling at Closed
Sanitary Landfills. Table 3a summarizes these constituents as well as the preferred
analytical method and Solid Waste Section Limit (SWSL) for each constituent. The
ground-water samples collected from the background and downgradient compliance wells
at the Phase 11 portion of the landfill will be analyzed, at a minimum, for the constituents
listed in Appendix I of 40 CFR Part 258 entitied “Appendix I Constituents for Detection
Monitoring.” Table 3b summarizes Appendix I constituents as well as the preferred
analytical method and Solid Waste Section Limit (SWLS) for each constituent.

3.4.2 Ground Water Sampling Frequency

Water quality samples will be collected on a semiannual basis for the life of the facility
and the required post-closure monitoring period, except as required by the State.

3.4.3 Surface Water Analytical Methods

Surface water samples will be analyzed for the same analytical parameters (Appendix I
list) as the Phase II ground-water quality samples.

3.4.4 Surface Water Sampling Frequency

Surface water samples will be collected on a semiannual basis for the life of the facility
and the required post-closure monitoring period, except as required by the State.

3.4.5 QA/QC Procedures

One trip blank and one field blank will be taken during each sampling event to provide
QA/QC evaluation of decontamination procedures, sampling handling procedures, and
container shipping procedures. Trip blanks will be analyzed for volatile organics only,
while equipment blanks will be analyzed for the full analytical suite. A duplicate water
quality sample will be collected at least once a year from a selected monitoring well in
order to check laboratory accuracy and QA/QC. Duplicate samples will be analyzed for
the entire parameter list.
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4. STATISTICAL EVALUATION OF MONITORING DATA

Five methods have been deemed acceptable by the NCDENR for the statistical evaluation
of quality data from MSWLF facilities. Each of these tests have inherent advantages and
disadvantages which render them more or less useful, depending on site and data set
characteristics. Each method is briefly described below.

41 ANOVA (Parametric)

A parametric analysis of vaniance (ANOVA) followed by multiple comparison
procedures to identify specific sources of difference is the preferred method for a facility
in the early stages of monitoring. The procedures include estimation and testing of the
contrasts between the mean concentrations at each compliance well and those at the
background well for each constituent.

Analysis-of-variance models are used to analyze the effects of an independent vanable on
a dependent variable. For monitoring data, a well or group of wells is the independent
variable, and the aqueous concentration of certain constituents or of a specified
contaminant or contaminants is the dependent variable. An analysis-of-variance can
determine whether observed variations (differences) in aqueous concentrations between
compliance and background wells are statistically significant. Use of analysis-of-variance
models is appropriate in situations where background concentrations of specific
constituents can be determined and the data are normally or log normally distributed. The
constituents which are most appropriately evaluated using ANOVA approaches are
naturally occurring metals and other geochemical parameters such as chloride, nitrate-N,
and specific conductivity.

4.2 ANOVA (Non-Parametric)

A non-parametric analysis of variance (ANOVA) based on ranks followed by multiple
comparison procedures to identify specific sources of difference can be used when the
data are not normally distributed and cannot be transformed into a log-normal
distribution. The procedure includes estimation and testing of the contrasts between the
median of each compliance well and the background well for each constituent. This 1s a
non-parametric procedure, which means that the laboratory values are not used; only the
relative ranks are used.

4.3 Tolerance/Prediction Intervals

A tolerance interval or a prediction interval for each constituent is established from the
background data. The concentration of each constituent in each compliance well is
compared to set upper {or lower) tolerance or prediction limits.

Tolerance intervals define, with a specified probability, a range of values that are
expected to contain a discrete percentage of the sample population (95%). Tolerance
intervals are most appropriate for facilities which do not have high degrees of spatial
variability between background and compliance well (e.g. areas underlain by
homogeneous geologic materials such as granitic saprolite). With monitoring data,
tolerance intervals can be constructed from concentrations found in the background
well(s); these intervals are most often expressed as limits defined by the mean

9
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background well concentration plus a population size determined multiple of the standard
deviation of the mean. Possible contamination is indicated when concentrations of the
specified constituent(s) at the compliance well(s) plot above the calculated tolerance
interval limits.

Prediction intervals are intervals in which the user is confident at a specified percentage
(95%) that the next observation will lie within the interval, and are based on the number
of previous observations, the number of new measurements to be made, and the level of
confidence that the user wishes to obtain. This method of statistical analysis can be used
in both detection and compliance monitoring programs. The mean concentration and
standard deviation are estimated from the background wells. In a compliance monitoring
program, prediction intervals are constructed from compliance well concentrations
beginning at the time the facility entered the compliance monitoring program. Each
compliance well observation is tested to determine if it lies within the prediction interval.
If it is greater (or lower) than the historical prediction limits, water guality has
deteriorated to such a point that further action may be warranted.

4.4 Control Charts

A control chart approach provides control limits for each constituent which can be used to
evaluate data produced by repeated sampling and analysis for each well in the monitoring
network. This is an intrawell approach which does not involve a comparison between
background and compliance wells. If any compliance well has a value or a sequence of
values that lie outside of the control limits for that constituent, this may constitute
statistically significant evidence of contamination.

Control charts are based on repeated independent sampling events conducted over time
and may be developed for each constituent of interest. Different statistical measurements,
such as the means, standard deviation and mean of replicate values at a point in time, are
computed and plotted graphically together with upper predetermined limits on a chart in
which the x-axis represents time. When a data point plots above these boundaries, the
process is “out of control,” and when it plots below the boundaries, the process is “in
control.” Control charts can be used to analyze the inherent statistical variation of
monitoring data, to note aberrations, and to detect trends in the data. Further
investigation of “out of control” points is necessary before taking any direct action. A
contro} chart can be constructed for each constituent in each well to monitor the
concentration of that constituent over time. New samples can be compared to the
historical data from the well to determine if the well is “in or out of control.” Control
charts can also be used to evaluate monitoring data when these data have been adjusted
and/or transformed as appropriate.

4.5 Other Statistical Methods

Other statistical methods submitted by the facility owner or operator and approved by the
NCDEHNR may also be used. This could include development of confidence intervals in
which data are compared to Federal or State established maximum contaminant limits
(MCLs) or alternate contaminant limits (ACLs).
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5. DATA REPORTING PROCEDURES

A report will be prepared which summarizes the sampling event, including field
observations relating to the condition of the monitoring wells, well completion records
and boring logs for background and downgradient wells, field observation data,
laboratory data, statistical analysis, sampling methodologies, quality assurance and
quality control data, information on flow direction, and calculations of flow rate.

5.1 Ground Water Direction and Flow Measurements

A water table elevation will be calculated for each monitoring well using surveyed top-of-
casing elevations prepared by a North Carolina registered land surveyor. Calculated
potentiometric surface elevations, for each sampling event, will be placed on a scaled
base map of the facility beside each respective monitoring point and contoured to produce
a water table potentiometric surface map depicting potential ground water flow
direction(s) across the landfill.

5.2 Seepage (Pore Water) Calculations

In addition, estimated ground water flow velocities for each compliance monitoring point
will be calculated for each water quality sampling event. Using the static water table
potentiometric data, measured aquifer material porosity and hydraulic conductivity values
developed during the site study, and the calculated hydraulic gradients at each monitoring
well for the respective sample event, an estimated seepage (pore water) velocity at each
monitoring well will be calculated to evaluate potential contaminant migration. Table 4
lists the in situ hydraulic conductivity, total porosity, and effective porosity for each
compliance monitoring well to be used in these calculations.

5.3 Detection Monitoring Reporting

The reporting of detection monitoring data will occur within 14 days from the completion
of the statistical analysis of the ground-water quality analytical data. A report will be
prepared which summarizes the sampling event, including field observations relating to
the condition of the monitoring wells, field data, laboratory, statistical analysis, sampling
methodologies, quality assurance and quality control data, information on ground-water
flow direction, and calculations of ground-water flow rate.

5.4 Assessment Monitoring Program

In the event that a statistically significant increase in concentration over background
levels is detected in one or more of the constituents listed in Appendix I (Phase II
monitoring) or a violation of the North Carolina ground-water quality standards (15A
NCAC 2L, .0202) has occurred, the current landfill detection monitoring program will be
switched to an assessment monitoring program (in accordance with 15A NCAC 13B,
.1634) within 90 days of one of either of the two conditions stated above.

5.4.1 Analytical Parameters and Sampling Frequency

As part of this assessment monitoring program, all previous detection monitoring wells
will be sampled in accordance with this plan and analyzed for all constituents identified
in Appendix II of 40 CFR Part 258 “Appendix II List of Hazardous Inorganic and
Organic Constituents

11
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5.4.2 Assessment Monitoring Reporting

Once the ground-water quality results from the initial or subsequent assessment sampling
event(s) has been collected, a “Notice of Detection” of Appendix II constituents will be
submitted to the Division within 14 days. Once assessment monitoring has been initiated,
sampling will be required at a minimum twice each year. One sampling event will be for
all Appendix II constituents, and one sampling event will be for Appendix I constituents
plus previously detected Appendix II constituents. A report of each sampling event will
be developed and submitted to the Division for placement into the operating record.

Depending upon the constituent(s) detected, deletions to the Appendix II list may be
requested 1f evidence can be provided to show that these constituents are not expected to
be in or derived from the waste contained within the solid waste unit.

5.4.3 Establishment and Reporting of Background Concenirations

[f any constituent listed in Appendix II is detected in a downgradient monitoring well,
four independent sampling events will be performed on all program wells to establish
new background levels for the newly detected constituents.

Once the background concentration for the detected Appendix I constituents has been
determined, these concentrations will be reported to the Division to obtain a
determination to establish ground-water protection standards for all detected parameters.

5.4.4 Evaluation of Background and Assessment Data

During the course of assessment monitoring, the evaluation of background and
assessment data can lead to the execution of several options depending on the results of
the statistical analysis of the sampling data. These options include:

1. If during the performance of assessment monitoring, compliance well
concentrations for Appendix II constituents are at or below the determined
background concentrations for two (2) consecutive sampling events, a request will
be made to the Division to return to detection monitoring.

2. Inthe event that the concentration of detected Appendix II constituents is above
the established background levels but are below the Division established ground-
water protection standards, assessment monitoring will be continued until such
time that conditions under option 1 are achieved.

3. If one or more of the detected Appendix II constituents are above the approved
ground-water protection standards (in any sampling event), a report shall be
submitted to the Division within 14 days of this finding and a notice placed in the
operating record.

5.5 Assessment of Corrective Measures

In order to characterize the nature and extent of the release causing the detection of
Appendix 1] constituents, additional ground water monitoring wells may be installed, as
necessary. At least one additional well installed at the facility boundary in the
hydraulically-downgradient direction of contaminant migration should be sampled in

12
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accordance with the assessment monitoring program. Landowners downgradient of the
release shall be notified in the event that off-site migration is expected.

Within 90 days of discovering statistically significant levels of Appendix II constituents

over the approved ground-water protection standards, an assessment of corrective
measures will be implemented in accordance with Rule 15A NCAC 13B, .1635.
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Water Quality Monitoring Plan, Revised November 2007

S&ME Project No. 1584-08-081
White Street Landfill, Greensboro, NC

December 12, 2007

TABLE 2

SUMMARY OF SAMPLE PARAMETER MINIMUM QA/QC REQUIREMENTS

White Street Landfill
Greensboro, North Carolina

E 19
Antimony (Sb) Appendix [ { plastic, glass | HNO;3, pH <2 | 100 ml 6 months
Arsenic {(As) Appendix I | plastic, glass | HNOs, pH <2 | 100 ml 6 months
Barium (Ba) Appendix 1 | plastic, glass | HNO;, pH <2 | 100 ml 6 months
Beryllium (Be) Appendix | | plastic, glass | HNO;, pH <2 | 100 ml 6 months
Cadmium (Cd) Appendix1 | plastic, glass | HNO;, pH<2 | 100 ml 6 months
Chromium (Cr) Appendix I | plastic, glass | HNO3, pH <2 | 100 ml 6 months
Cobalt (Co) Appendix I | plastic, glass | HNO,, pH <2 | 100 mi 6 months
Cyanide Appendix Il | plastic, glass | NaOH, pH >9 | 500 ml 14 days
Copper (Cu) Appendix ] | plastic, glass | HNOs, pH <2 | 100 ml 6 months
Lead (Pb) Appendix I | plastic, glass | HNO;, pH <2 | 100 ml 6 months
Mercury (Hg) Appendix IT | plastic, glass | HNOs, pH <2 | 100 ml 6 months
Nickel (Ni) Appendix I | plastic, glass | HNO3, pH <2 | 100 ml 6 months
Selenium (Se) Appendix I | plastic, glass | HNO;, pH <2 | 100 ml 6 months
Sifver (Ag) Appendix 1 | plastic, glass | HNO;, pH <2 | 100 mi 6 months
Sulfide Appendix I1 | plastic, glass | HzSO4, pH | 500 ml 7 days
<2

Thallium (T1) Appendix I | plastic, glass | HNOs, pH <2 | 100 mi 6 months
Tin (Sn) Appendix Il | plastic, glass | HNO;, pH <2 | 100 ml 6 months
Vanadium (Va) Appendix 1 | plastic, glass | HNO;, pH <2 | 100 ml 6 months
Zinc (Zn) Appendix I | plastic, glass | HNO;, pH <2 | 100 ml 6 months
8240/8260 (VOC) | Appendix V11 VOA 4°C 160 ml 14 days
8270 (Semi-VOC) Appendix Il GA 4° C 1 liter 7/40 days
Chlor. Herbicides Appendix II GA 4° C 1 liter 7/40 days
Pesticides/PCBs Appendix 11 GA 4°C 1 liter 7/40 days
pH (std. units) Appendix I/II | plastic, glass 4° C 100 ml | immediately
Specific Cond. Appendix /Il | plastic, glass 4° C 100 m! 28 days

VOA - Volatile organic analysis vial (40 ml).
Plastic - Polyethylene bottle with a polypropylene cap.
GA - Glass amber bottle with Teflon® lined cap.
xx/xx days - days from extraction date/days for analysis atter extraction.

HNO4 - Nitric acid.

H;S0, - Sulfuric acid.
NaOH - Sodium hydroxide.
8240/8260 - SW-846 GC/MS Method.
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TABLE 3A
SUMMARY OF WATER QUALITY ANALYTICAL SAMPLE PARAMETERS

White Street Landfill (Phase 1)

White Street

Greensboro, North Carolina
Metals:
Arsenic low level 6010B 10
Barium low level 6010B 100
Cadmium low level 6010B 1
Chromium low level 6010B 10
Lead low level 6010B 10
Mercury low level T470A 0.2
Selenium low level 6010B 10
Silver low level 6010B 10

SWSL — Solid Waste Section Limit in parts per billion (ppb).

8240/ 8260

Acrylonitrile 8240/8260 55
Benzene 8240/8260 1
Bromochloromethane 8240/8260 3
Bromodichloromethane 8240/8260 1
Bromoform 8240/8260 3
Carbon Disulfide 8240/8260 100
Carbon Tetrachloride 8240/8260 1
Chlorobenzene 8240/8260 3
Chloroethane 8240/8260 10
Chlorodibromomethane 8240/8260 3
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TABLE 3a (continuation)
SUMMARY OF WATER QUALITY ANALYTICAL SAMPLE PARAMETERS

White Street Landfill (Phase I)
White Street
Greensboro, North Carolina

Volatile Organic:

13

Chloroform 8240/8260 5
1,2-Dibromo-3-Chloropropane 8240/8260 13
Ethylene Dibromide 8240/8260 1
O-Dichlorobenzene 8240/8260 5
P-Dichlorobenzene 8240/8260 1
T-1,4-Dichloro-2-Butene 8240/8260 100
1,1-Dichloroethane 8240/8260 1
1,2-Dichloroethane 8240/8260 1
1,1-Dichloroethene 8240/8260 1
Cis-1,2-Dichloroethene 8240/8260 5
T-1,2-Dichloroethene 8240/8260 5
1,2-Dichloropropane 8240/8260 1
Cis-1,3-Dichloropropene 8240/8260 1
T-1,3-Dichloropropene 8240/8260 1
Ethylbenzene 8240/8260 1
Methyl Butyl Ketone 8240/8260 50
Methyl Bromide 8240/8260 10
Methyl Chloride 8240/8260 1
Methylene Bromide 8240/8260 10
Methylene Chloride 8240/8260 1
MEK; 2-Butanone 8240/8260 100
Methyl lodide 8240/8260 10
Methyl Isobutyl Ketone 8240/8260 100

SWSL - Solid Waste Section in parts per billion (ppb).
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TABLE 3a (continuation)
SUMMARY OF WATER QUALITY ANALYTICAL SAMPLE PARAMETERS
White Street Landfill (Phase I)
White Street
Greensboro, North Carolina
anic:

WSA';yTene 8240/8260 1
1,1,1,2-Tetrachloroethane 8240/8260 5
1,1,2,2-Tetrachloroethane 8240/8260 3
Tetrachloroethylene 8240/8260 1
Toluene 8240/8260 1
1,1,1-Trichloroethane 3240/8260 1
1,1,2-Trichloroethane 8240/8260 1
Trichloroethylene 8240/8260 1
Trichlorofluoromethane 8240/8260 1
1,2,3-Trichloropropane 8240/8260 1
Vinyl Acetate 8240/8260 50
Vinyl Chloride 8240/8260 1
Xylenes 8240/8260 5
SWSL ~ Solid Waste Section Limit in micrograms per liter (ug/l).

i

Water Quality Field Measurements:
Z : T T T T 5

Temperature Field Thermometer or equivalent NE

Specific Conductance Field-Calibrated Meter NE
pH Field-Calibrated Meter NE
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TABLE 3B

PARAMETERS

White Street Sanitary Landfill (Phase IT)

Greensboro, North Carolina

SUMMARY OF GROUND-WATER QUALITY ANALYTICAL

Antimony Low Level 6020B 6
Arsenic Low Level 6010B 10
Barium Low Level 6010B 100
Beryllium Low Level 60108 1
Cadmium Low Level 6010B 1
Chromium Low Level 6010B 10
Cobalt Low Level 6010B 10
Copper Low Level 6010B 10
Lead Low Level 6010B 10
Mercury Low Level 7470A 0.2
Nickel Low Level 6010B 50
Selenium Low Level 6010B 10
Silver Low Level 6010B 10
Thallium Low Level 6020B 5.5
Tin Low Level 6010B 100
Vanadium Low Level 6010B 25
Zinc Low Level 6010B 10

SWSL — Solid Waste Section Limit in parts per billion (ppb).
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TABLE 3b {(continuation)

SUMMARY OF GROUND-WATER QUALITY ANALYTICAL

White Street Sanitary Landfill (Phase I1)

Volatile Organics:

PARAMETERS

Greensboro, North Carolina

Acetone 8240/8260 100
Acrylonitrile 8240/8260 55
Benzene 8240/8260 1
Bromochloromethane 8240/8260 3
Bromodichloromethane 8240/8260 1
Bromoform 8240/8260 3
Carbon Disulfide 8240/8260 100
Carbon Tetrachloride 8240/8260 1
Chlorobenzene 8240/8260 3
Chloroethane 8240/8260 10
Chloroform 8240/8260 5
Chlorodibromomethane 8240/8260 3
1,2-Dibromo-3-Chloropropane 8240/8260 13
Ethylene Dibromide 8240/8260 1
O-Dichlorobenzene 8240/8260 5
P-Dichlorobenzene 8240/8260 1
T-1,4-Dichloro-2-Butene 8240/8260 100
1,1-Dichloroethane 8240/8260 5
1,2-Dichloroethane 8240/8260 1
1,1-Dichloroethene 8240/8260 5
Cis-1,2-Dichloroethene 8240/8260 5

SWSL - Solid Waste Section Limit in micrograms per liter (ug/1).

-10
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TABLE 3b (continuation)

SUMMARY OF GROUND-WATER QUALITY ANALYTICAL

PARAMETERS

White Street Sanitary Landfill (Phase IT)

Greensboro, North Carolina

Volatile Organics:
T-1,2-Dichloroethene 8240/8260 5
1,2-Dichloropropane 8240/8260 1
Cis-1,3-Dichloropropene 8240/8260 1
T-1,3-Dichloropropene 8240/8260 1
Ethylbenzene 8240/8260 1
Methyl Butyl Ketone 8240/8260 50
Methyl Bromide 8240/8260 10
Methyl Chloride 8240/8260 1
Methylene Bromide 8240/8260 10
Methylene Chloride 8240/8260 1
MEK; 2-Butanone 8240/8260 100
Methyi lodide 8240/8260 10
Methyl Isobutyl Ketone 8240/8260 100
Styrene 8240/8260 10
1,1,1,2-Tetrachloroethane 8240/8260 5
1,1,2,2-Tetrachloroethane 8240/8260 3
Tetrachloroethylene 8240/8260 1
Toluene 5240/8260 1
1,1,1-Trichloroethane 8240/8260 1
1,1,2-Trichloroethane 8240/8260 1
Trichloroethylene 8240/8260 1

SWSL - Solid Waste Section Limit in micrograms per liter (ug/1).
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TABLE 3b (continuation)

SUMMARY OF GROUND-WATER QUALITY ANALYTICAL
PARAMETERS

White Street Sanitary Landfill (Phase I1)
Greensboro, North Carolina

Volatile Organics:

Trichlorofluoromethane 8240/8260 1
1,2,3-Trichloropropane 8240/8260 1
Vinyl Acetate 8240/8260 50
Vinyl Chloride 8240/8260 1
Xylenes 8240/8260 5

SWSL - Solid Waste Section Limit in micrograms per liter (ug/1).

Water Quality Field Measurements:

Temperature Field Thermometer or equivalent 0.1 %
Specific Conductance Field-Calibrated Meter 1.0 umhos/cm’
pH Field-Calibrated Meter 0.01 su

[-12
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TABLE 4

SUMMARY OF DETECTION MONITORING WELL
HYDROGEOLOGIC PARAMETERS

White Street Landfill
Greensboro, North Carolina

Hydraulic Conductivity Estimated Porosity, %
Well # cm/sec ft/day Total® Effective’
11-1" 421x 107 0.119 35-50 15
11-2! 1.16 x 10 0.329 35-50 15
I-3! 1.34x 10™ 0.380 35-50 15
[1-4! 7.06x 107 0.200 35-50 15
II-5 1.49x 107 0.042 35-50 15
11-6* 7.8x 107 0.221 35-50 15
11-7* 3.8x 10™ 1.077 35-50 15
11-8° 83x10* 2.353 35-50 15
MW-13' 5.00%x 107 0.142 35-50 15
MW-142 2.61x 10 0.740 35-50 15

! Hydraulic conductivity values provided by BPA Environmental & Engineering, Inc.
Data analyzed using method of Hvorslev, M.J., Time Lag and Soil Permeability in
Groundwater Observations, US Ammy Corps of Engineers Waterways Experimental
Station, Bulletin 36, 1951.

2 Hydraulic conductivity values provided by HDR Engineering, Inc. Data analyzed
using method of Bouwer, H. and Rice, R.C., 1976, A Slug Test for Determining

Hydraulic Conductivity of Unconfined Aguifers with Completely or Partially
Penetrating Wells, Water Resources Research, v. 12, pp. 423-428.

? Total porosity values estimated from undisturbed samples taken elsewhere at the
White Street Landfill. These are a typical range of values for the sandy silts to silty
sands found at the site.

* Estimated effective porosity values are from Table 3-1 in the “Interim Final Guidance
Document on the Statistical Analysis of Ground-Water Monitoring Data at RCRA
Facilities,” USEPA, Apnl 1989. Based on boring logs, although some silty sands were
present, sandy silt soil was chosen as the typical and more conservative texture for the
aquifer at each detection monitoring well.

1-13
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APPENDIX 11

Sample Location Maps
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White Street Landfill, Greensbaro, NC December 12, 2007

APPENDIX I

Soil Boring Logs and Well Construction Records

-1



IATTON - R R

—SJJW BORING NUMBER ‘ gl
Citv of Greensbcro e
PROJECT NAME ARCHITECT ENGINEER
Greensboro Landfill
SITE, LOCATION JOB. NO. LO- 1
Greensboro. NC B8-387-L
— PLASTIC WATER uouo
Hw E LIMIT % COMTENTS % UMIT &,
al & ~ ¢ ] Ameemmererees —_— —— ——————
2lz| &8 DESCRIPTION OF MATERIAL X © A
pePTH Y |9l w2 ¢ ¥ % %
INFEET {& |2 &¢ ' ' j '
2= suw
3 b = @ STANDARD
PEMETRATICN BLOWS FT,
SURFACE ELEVATION 0 0 X o
6" Topsoil
| SILTY SAMD, tan, white, stiff, (SM-
_d1lss| 2.5 ML). NOTE: Residual Soil/Saprolite. 40
| 4.0
5 1 2|ss|{ 5.0 3
—] 6.5
| STLTY SAND, tan, white, v/stiff, N
— 3lss| 7.5| (SM-ML). NOTE: Saprolite/weathered :
_ﬂ — g.p| rock, coarse to fine grained sand.
10 — 4]ss| 10.0 50
i — 11.5
1@?{\ ‘ e— .
fa T V/hard. NOTE: Weathered rock consist;
_ﬂ — ing predominately of sand to gravel- \.
i 15— 5|ss| 15.0| size frags. consisting of quartz
s | — 16.5) feldspar and mica, obvious parent o
— rock of above soils. o
T
— v
) :g
— £
20— 6]ss{ 20.0 £
] 21.5 &
— Z
— =
i 25| Auger Refusal at 24.0'
WATER TABLE DATA — DEPTH BELOW SURFACE BORINGSTARTED ¢ g _gg BORING COMPLETED ¢ ¢ g9
ﬂ:: S :OHRS. wrs, |G B-50 |FOREMAN R, Barror APPDBY aBN | AUGER 6" HSA
ENGINEERING TECTONICS. P. A. —

B



N. C. Department of Human Kesources
Division of Health Services

WELL COMPLETION RECORD

-t

 MPLETE ALL INFORMATION REQUESTED BELOW FOR EACH WELL INSTALLED, AND RETURNFORM TOTHE N.C,
RTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS WASTE MANAGEMENT BRANCH, ~

:PA
— . BOX 2091, RALEIGH, N.C. 27602

-

~ AE OF SITE:
Greensboro Landfill

PERMIT NO.;

Well No

1

DDRESS:

~——

OWNER (print):

0ff White Street in_Greensboro, NC

City Of Greensboro

ULLING CONTRACTOR:

w—

Fngineering Tectonics, P.A.

REGISTRATION NO.:

835

ing Type: SCh 40 PYC dia. _2__in. Grout Depth: from g to_—31 fr-di A _in
-ing Depth: from 0 to_14 f.-dia. —2 _in. Bentonite Seak from 11 w0 12 _ft.-dia. —6-1in.
. Type: PYC .010 Siont dia. _2 _in. Sand/Gravel PK: from 32 to 24 _fr. -dia. G- in
-gen Depth: trom - 18 vo 24 fr.-dia. 2 _in Total Well Depth: from O t0 —24 ft. - dia. —f— in.
‘c Water Level: feet from top of casing Date Measured / /
i.d (gpm): Merthod of Testing: Casing is fect above land surface
" DRILLING LOG LOCATION SKETCH
B show distance to numbered roads, or other map reference points
DEFTH Show dis . e . p referenc - poinis)
; ; 2 | 7 7
- TO FORMATION DESCRIPTION A Ko &'y A ] 9 ¢
i IOM ‘ -] cowmg E:u:":- ,”l 7 E o &_-1 4 i
I“,‘ \ PARK - s""e rqﬁl SITE:; somy_ w1 J5 8 o
™ Wy AT % A MTOGATION /2 3
& % W L AN
. A -3 > !' m:u_.,g . A \,‘9 | |

— sea Attached Boring log N RN — Y
- a I B “-\ 3 a “
, o oy WA YA

> 9 . 3 Rea ht ) /_)\_ f~ W]
. ‘!" -E 'q X] d“u oRivE o 4 A > A / )

- % st L3 3 Bere ™ Wi ~‘-_l ooy .
! 6f & RATE \E™ 18 R/ 04
1 D A raam ol = 8 3 ad - l._'i' £

A v, £ L o S + 5
» - —_ A * WENDOVER -‘45,:""'5 Jave, ol / gt
phemun K NN 5 SN PL iR or

- E v 3 \ & FISmER Y ;
3 G * e gy . 5
Fi Q" ? \u:}'\. "k:l):? Y N t*"“'"b"":(""""; L 3 |
¥, tae oL RN v L el

‘ -l‘l e TR s P SN SR :;',’
g \ = m T e g AP e £ 3 3 S~

- 2 » H = - B T _ha; - H sifingrot g = : H

: ’ ) WARER A Mooy i~ .2 » K !
; 1% - g T M CRNELL i L
TEARG ] - -';:‘ 8 _ i VER o . : t=——"
. Ny T % £y I iy
— S RECY ," § 5 ~fe s I woss avt & - :
gl WA= B M- s
3_"‘ +ﬂm FLOATOR ] = 5 & T e g & l.,-.s: L _/:
o SN FLEY ~Hg 1

v EMARKS: ———

o

ATE:

7-14-89

INLY (A @R

SIGNATURE:




OWHNER BORNG NUMEZR
Citv of Greensboro

PROJECT NAME ARCHITECT.ENGINEER
Greensboro Landfili R
SITE LOCATION JOB. NO. FO- UNeON T ED COMPRESSIVE STRENGS
Greensboro. NC A5-387-E ! 2 2 ‘ :
[ i P‘.AISTIC i WA:’ER l LIQ\_I'I:J
. E E UHXIT % CONTENTS % LiMiT v,
2|r| &2 DESCRIFTION OF MATERIAL | 2777 AR
DEPTH |4 tw | 2 N X e 0=
wreeT |EfE| 28 y — t .
Il= = u
5 t..g U‘J © STAMDARD
- PERETRATION B.OWSFT,
SURFACE ELEVATION % 2 » « i
—_ CLAYEY SILT, w/littlie gravel, brown,
. black, gray, red, soft, (ML-CL).
1 11ss! 2.5 NOTE:‘Residua1 soil with abundant g
| 4.0| organics (roots, stems, grass, etc.)
5 2lss] 5.0 7
—_ 6.5
| 3|ss| 7.5} CLAY, w/little sand, gray, tan, 12
9.0} firm, (CL-CH). NOTE: Residual Soil/
7 Saprolite.
10— 4iss | 10.0 11
— 11.5
] SANDY CALY, gray, red, tan, soft, o
5 _— (CL-CH). NOTE: Residual Soil/Saprolite. <
— 5 33 15.0 8 FRRS]
] 16.5| : \\ ‘%:
_ SANDY SILT, green, gray, v/hard, (ML]. [~ g
— NOTE: Residual Soil/Saprolite. v
20— 6|ss| 20.0 B
— 21.5 =
— Auger Refusal at 22'.
30—
STRATIFICATION LINES REPRESENT THE AW“PE.&W. WE_‘I’_I::SFHON MAY BE GRADUAL
mﬁwsumms BORINGSTARTED ¢ ;4 _gg BORING COMPLETED . .4 gq
16.0' (BAR . ' . : "
oo uRs, | MG B-50 |FOREMAN R “Barrof] APPDBY ABN | AVGER 6" HSA

ENGINEERING TECTONICS., P. A.




N. C. Deparument of Human Resources

o Division of Health Services 3
WELL COMPLETION RECORD
1

IMPLETE ALL1
PARTMENT

NFORMATIONREQUESTED BELOW FOR EACHWELLINSTALLED, ANDRETURNFORM TOTHEN.C. *
OF HUMAN RESOURCES, SOLID AND HAZARDOUS WASTE MANAGEMENT BRANCH,

— ), BOX 2091, RALEIGH, N.C. 27602

-

~ AE OF SITE:

Greensboro Landfill

PERMIT NO

Well Ng. 2

JORESS:

0ff White Street in Greensboro, NC

OWRNER (print):

City Of Greensboro

JILLING CONTRACTOR:

REGISTRATION NO.:

835

- Engineering Tectonics, P.A.
ing Type: SCH 40 PVC dia. 2 _in. Grout Depth: from 0 o9 f.-dia. B _in.
ing Depth: from 0 (o 12 f.-dia. —2__in. Bentonite Seal: from 9 w10 f. -dia. in.
T en Type: BV 010 <lot. . dia. —2in Sand/Gravel PK: from 10 1o 22 _f. -dia. —b_in.
-cen Depth: from _12 to 22 ft.-dia. in. Toral Well Depth: from 0 o 22 f -dia. B in.
"¢ Water Level: fect from 1op of casing Date Measured / /
-d {gpm}: Method of Testing: Casing is feet above land surface
DRILLING LOG LOCATION SKETCH
DEPTH (show distance to numbered roads, or other map reference points)
ainbidians - AP L Y
— ROM TO FORMATION DESCRIFTION | |1 ™ 1 Y. &5 L {4 S
: i comamy\ 277 N P N ol F
2 A heam® SMEl=sf [, I
== R L B 5
. . ) > ‘i T Dur_.b % 'l\i:m"o\('\ ATJ N L. ,I
- See Attached Boring log g i %, toe N e S
. - = i - Philadetpii T SlTE | N : -+
- _ Latr -.;\ .:‘\_’ T o~ ‘il
= °.'i- € 3 - he .-;J"..n - \ ‘\ i u . '
) 1 A o -
. i 9 g " S /e
= ; ALLY 2 = ey -3. TR
E > Syt S & N ) H
G 3 E %"'- E [ATHAM .*"‘. 3 mB"- 1 0;‘ g
w0, ™ NN d B N FoLLE
» —_ e VIR o ] | gt L] e 711 =
Liphome k- L) e & = LT ; 31
—_— 45’. ‘0‘ : 2 . 1
[ & g ‘?_, \ r';-;a‘} i ::‘:"f;\,"' oo b : d
O H LAK, " Yy .
| NI e el QTN m ' M R g A l
.l : p:.“un- 5?;-}_!— BAN F . . -_-;."'.‘., : ‘f::_
T A T P A Rn e AP B LI R S
', N R gt o L N I
PRWG -gﬂb‘\'ﬁ-"ﬂ; B ¥ it I s 1 2
&4 e H E s A - TN
- TS g i -~ g Eoons 2 e “T' .
Gl B oe] S ¢ ST e
I o e [T o H 4 o gk i & A E 1\-\"’_/—"‘(‘.’—/'
. 3L gt M - P N . & et -

» EMARKS:
T At 1-14-89 SIGNATURE:

LAWY A CRRY .
i



Sheel 1 of 2

-
OWNER BORING NUMBER
citv of Greensboro B-4
PROJECT NAME ARCHITECT-ENGINEER
Greensboro Landfill S
SITE LOCATION JORB. NO. Lo :SCO:_:ENED COMPRESSIVE STRENGTH
HEFT,
Greensboro. NC 16-387-¢ R 2 4 s
—-_] PLA‘STIC l WA;'EF« ' UD:JID
" . g-_] E Uhg Y% CONTENTS % LIMIT *A
elrl &8 DESCRIPTION OF MATERIAL @ 4
pertH |4 4] w3 v o o=® 0% 9 ¥
INFEET (S 12 g t } t ; f
= s u
é $ :% @® STAHDARD
PENETRATION BLOWS/FT.
SURFACE ELEVATION w0 20 3 w 50
[ SANDY CLAY, brown, black, soft,
] (CL). NOTE: Alluvial/fill?
_lilss| 2.5 7
] 4.0
5__19olss| 5.0 SILTY CLAY, brown, gray, tan, soft, 4
] .51 {CL). NOTE: Aljuvial/fill?
~T3[ss| 7.5 SILTY SAND, Sray, ved, soft, (SM). | @l .
9.0} NOTE: Residual S0i1/Saprolite, fine-graingefd—— <t
— well sarted sand D S W
10 —1 alss| 10.0] GRAVELLY SAND, black, tan, white, (SH). g
—_ 11.5| NOTE: Saproh’te/weathered rock consiqt- € o 1
| ing of quartz, feldspar, mica and @
_ mafic mineral, abundant sand to gravel sizp rock fragds. gw
CLAYEY GRAVELLY SILT, brown, gray, tdn, _
- y/hard, (SC). NOTE: Sapro'lite/weathered =
15 — ©iss| 15.0] rock with abundant sand to gravel siZe = 4
16 & rock frags
_ Boring Terminated at 16.0'.
20 —
25 o—rd
30—
L,_{____,_____—————-L__L__L__J_____Lﬁ_g.___
THE STRATIFICATION LINES AEPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES: IN-5TU. THE TRANSITICH MAY BE GRADUAL
/__'__.___—————/______________————
VWATER TABLE DATA — DEPTH BELOW SURFACE| BORING STARTED BORING COMPLETED
6.0' (BAR . - -
gOHRs wrs. | TG B-50 FOREMAN g . Barror| A°PPBY  ABN AUGER g HSA
ENGINEERING TECTONICS. P. A.




N. C. Depariment of Human Resources

Division of Health Services

WELL COMPLETION RECORD

MPLETE ALL INFORMATION REQUESTED BELOW FOR EACH WELL INSTALLED, ANDRETURNFORM TOTHE N.C,
PARTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS WASTE MANAGEXMENT BRANCH,

—), BOX 2091, RALEIGH, N.C. 27602

-«

b

vt

T

—ME OF SITE: PERMIT NO.:
Greensboro Landfill Well No. 4
'DRESS: QWNER (print):
) 0ff White Street in Greensboro, NC City Of Greenshoro
ILLING CONTRACTOR: REGISTRATION NO.:
- Engineering Tectonics, P.A, 835
ing Type: SCH 40 PVC dia. 2 _in. Grout Depth: from—- 8 to_ 3 fr.-dia. — B _in.
_ing Depth: from_ 0 _two_6 fr.-dia. _2_ in. Bentonite Seal: from 3 to 4 _f -dia. —f__in.
en Type: PYC .010 Siot dia. _2__in. Sand/Cravel PX: from_24 t0_16 _fr-dia 6 in
:en Depth: from_ 6 tw__16 fr.-dia. —2 _in. Total Well Depch: from 0 two_1lh f-dia. — £ in
—ic Water Level: feet from top of casing Date Measured / /
3 (gpm): Method of Testing: Casing is feet above land surface
DRILLING LOG LOCATION SKETCH
DEPTH (show distance 10 numbered roads, or other map reference points)
P -y D e meg 4
—ROM TO FORMATION DESCRIPTION | | P\ 4 V... & 4 R
! counnr ¥ ) 5 L
L_-_; ‘nn ¥ “"“0‘.- Wtq‘b sn’&; Semy gy ; . &
RN L TUARORRTON PR
— See AttaChEd Bﬂrinﬂ [ na - X E "’ “’boo flvo - (\"‘-.9 - ',
v i 4 | Pradeinme e AP0 0 =N .t
w o ey LR B3 N !
S ;ot" _ S i € !
. o9 i T A T .
- ; “nlll.ls " arur A N "rn':rla‘i“ ‘r‘"u_ .
G Y > E t"’. E‘U““ LaTHAM 2 s\: ‘ H 03;""‘ §J
SN T e LB
& — - AN L NI Y A S il £
- NS IR [E
; 2- g :u::' R "“’" J
! N, Lyan 1:1:557 D‘"f},: o 1?’4‘,‘_ <
= . "m MANKET _"5"_"&' " el
T A \ ol Ty an Y
! ) -y-" ALK g wi st : L i::
|‘ T :W/tr“':li A
: FelRh ¥
e e A 3 j & §
bl e z $ ':-._;ff.:i. d ' 2
! 30' cﬁn Fite T = E’ & [T oy _._,..'
"EMARKS:
ATE. _1-14-89 SIGNATURE: —

SRRV TS L]



e
BORING NUMBZA

CWHER
Citv of Greensboro
PROJECT NAME ARCHITECT-ENGINEER
Greensboro Landfill FRT
[ SITE LOCATION JOB. NO. - [0 NGORFINED CoMPRESSIVE STRERG T
Greensboro. NC H-387-E : ’ 2 ) . s
- T ! 1 } t
5 w E m)'?‘g C-ONw'rAET::s " ﬁfu#!?r.
z|r| we DESCRIPTION OF MATERIAL e @ e a
pePTH (% [w| w2 t + : : 5
INFEET |E|E| 28 + y A
z|= =u
a % x & STANDARD
w0 PEHKETRATION BLOWSIFT
SURFACE ELEVATION w x % " %
] SANDY SILT, w/little gravel, gray,
tan, stiff to v/stiff, (HL-SH?. NOTE
— Residual Soil/Saprolite, samples
— 1|ss ig wet below 7.0'. ' 42
5 2lssj 5.0
_ 6.5 4
: Jiss| 7.5 ¢
‘ 9.0
10 — 4{ss| 10.0 f
— 11.5
] GRAVELLY SAND, black, gray, tan,
- white, v/stiff, (SP). NOTE: Saproh‘t#/
15— 5lss| 15.0] Weathered-rock.
] CLAYEY sm(m, brown, tan, white, : &
- v/stiff, (CL-SC). NOTE: Sa rolite/
20— 6iss{ 20.0] weathered rock.) P >0 £ =
— 21.5 n
— v
—_ =
o5 ] Auger Refusal at 24.0'.
1 : [ D T T A
THE STRATIFICATION LIMES REPRESENT THE APPROXIMATE BOUNDAY LINES BETWEEN SOIL TYPES; IN-5TU. THE TRAKSITION MAY BE GRADUAL
wnzgznlu(aBlch;Au—pemHBELowsunFAcs BORING STARTED  ¢_14-89 BORING COMPLETED . 44 g9 |
—gom \nc |G p50 [FOREMAN R Barror] APPOBY ABN | AUGER 6 HSA
ENGINEERING TECTONICS. P. A. —

| ! aa! A  al B B ed el el el el |l ed



N. C. Department of Human Resources
Division of Health Services

WELL COMPLETION RECORD

—_—

s

)MPLETE ALL INFORMATIONREQUESTED BELOW FOR EACH WELLINSTALLED, ANDRETURN FORM TOTHE ?\E

‘PARTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS WASTE MANAGEMEMT BRANCH, -

--). BOX 2091, RALEIGH, N.C. 27602

=

— ME OF SITE:
Greensboro Landfill

PERMIT NO.:

Wwell Mo. 5

IDRESS:
Off White Street in Greensbore, NC

OWNER {print):

City Of Greensboro

JALLING CONTRACTOR:

REGISTRATION NQ.:

PR NN BT R

L

- Engineering Tectonics, P.A. 835
ing Type: Sch 40 PVC dia. 2_in. Grout Depth: from__ 0 to__1l f -dia. _B . in
ing Depth: from 0 1o _14 fr. - dia. 2 in. Bentonite Seal: from_ 1l _to_ 12 f.-dia. 6 in
" en Type: PYC .010 Slot dia. 2 _in. Sand/Gravel PK: from 12 __to 24 fr.-dia. 6 in,
~cen Depth: from .14 1o 24 _fr.-dia. 2 in. Tortal Well Depth: from 0_to_28 fr.dia. _H in
—ic Water Level: feet from top of casing Date Measured / /
.d {gpm}: Method of Testing: Casing is feet above land surface
DRILLING LOG LOCATION SKETCH
DEPTH (show distance to numbgred roa_ds. or other map reference points)
—ROM_ To  FORMATIONDESCRIPTION | I\ Y Y. - & L) A ¥
3__“ cauntyg I 4 ~, . )_Esm s i H
!-": R =i %’ "}'"11052-1'& N %
. VAR g
e See Attached Boring lag i Ve o A e N
: ' E e e Lo | [ 2t
r ot = (o™ H"';':.“M\-j\ W N v _" _' '
!’u * ; A 3 . . '\\/“:} /.’ ’ a
b ~. H JPLIL L _’ Dtrpe R - .,.‘;h‘t?.-'a‘ R .
: 84 RATE NE* N R, . 00
‘ \ k) oz B i 49 [k
""or, g - o . R4 A -vnnnuﬂl..ﬁﬁ z_gj ?,\“, * / - B3, =
- g"'"" s 37 PR T T ;“:;"': . 2
T L. - -“-“It-l‘llﬂb ‘l- :“ é : .I‘-‘—-
‘. H H E; ; :‘
- i nOSS_ Avl ‘:.“ ‘.: o ~—
5 i o olks 81 g
5 T8 eE B v
A 7 -o.m:_ 3 ane _ , -
e e
HEMARKS:
ATE: 7-14-89 . SIGNATURE:

TR s AS



;‘ Shea: 1 o 1
i GWHNER BORING NUMEEA S
g Citv of Greensboro B-7

& T NAME ARCHITECT-ENGINEER

- [P Treensboro Landfily

7€ LOCATION J0B. NO. [ :;'?;Nnrlnzh‘éowupnaﬁuvssmr..umn

o Greensboro. NC 88-387-F ! 2 2 4 :
i P‘LAISTlc ’ WA:'EF'- ' UOLla‘fD
. KJ E Ul-‘xlT L COMTENTS % LT ¥,

£z w2 DESCRIPTION OF MATERIAL & =l

’ pepTH |4 [w| w2 v ® > e =
'S |N FEET ; % iE 1 T T T

; ﬁ 3 z ® ETANDARD

T « PENETRATION BLOWS/FT,

i . BURFACE ELEVATION % 20 o 0 P
] SILT, w/little clay, reddish-brown,
___ firm, (ML). NOTE: Trace organics (fipe
1lsst 2.5 roots) with an occasional gravel
] 4. 0| size rock frag., fill.

5. 21ss| 5.0
l | 6.5

i ] 3lss| 7.5
‘. - 9.0
10— 4[ss| 10.0

" — 11.5

SILTY CLAY, w/trace sand, gray, tan,
7 soft to firm, (CL-ML). NOTE: Residua’
6|ss| 15.0| Soil/Alluvial? 7
16.5
6lss| 20.0 10
21.5 \
e =
SANDY SILT, w/little gravel, gray, \\g
v/stiff to v/hard, (ML-SM). NOTE: L 4
7iss| 25.0] Saprolite/weathered rock with granitic ?’5
26.5| and quartz gravel size rock fragmentg. o
wo
7
T — O
EN
=
glss| 30.0 :
31.5} Boring Terminated at 30'.
TriE BTAATIFICATION UNES NEPRESENT THE APPACKIMATE SOUNDAY LIMES BETWEEN SOIL TYPES: INSTU. THE TRANSITION WAY BE GRADUAL
WATER TABLE DATA — DEPTH BELOW SURFACE] BORING STARTED ¢ 13 _gg BORING COMPLETED ;4 o9
18 5;: :OHRsBelgu TOC HRs. RIG g.50 FOREMAN p | Barron_”P'D” ABN AUGER g" HSA_]
: T-12-80 |

'ENGINEERING TECTONICS. P. A.



N. C. Degartment of duman Resources
Division of Health Services

WELL COMPLETION RECORD

;‘_)M PLETE ALL INFORMATICN REQUESTED BELOW FOR EACH WELL INSTALLED, A*
EPARTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS WASTE:

— ). BOX 2091, RALEIGH, N.C. 27602

— ME OF SITE:
Greensboro Landfill

PERMIT NO.

Well

No. 7

CORMTOTHEN.C. |

NT BRANCH,

DDRESS: OWNER (print):
0ff White Street in Greensboro, NC City Of Greensboro
RILLING CONTRACTOR: REGISTRATION NQ.:
- Engineering Tectonics, P.A 835
sing Type: S_Ch 40 PVC dia. 2__in. Grout Depth: from .0 to L7 fr. - diz. —6_in.
<ing Depth: from 0 0o 20 f.-diaz. —2 _in. Bentonite Seal: from 17 w018 fr.-dia. 6 in.
T :en Type: PYC ,010 Slot dia. _2__in. Sand/Gravel PK: from —18 1w 30 fr.- dia. £ in,
. .cen Depth: from 20 to_30 _fr.-dia. — 2 in. Total Well Depth: from '0 to 30 _f -dia. 6 in
e Water Level: 18,34 feet from top of casing Date Measured /12 ;89
"wd {gpm}: __10W  Mechod of Testing: Bail Casing is 3.83 feer above land surface
T DRILLING LOG LOCATION SKETCH
DEFTH (show distance to numbered roads, or other map reference points)
- ROM TO FORMATION DESCRIPTION | { ™ Y & {4 ¥
‘i . counint g - n, s ° wml H
I g-_-_: 'Plll . .-.\‘.-"* i 5"‘&: sear_sr J2 . [
A R T &
3 See Attached Boring log P P oAy tva AT R
T ; h = ‘ N i J'.."I:'.il'."‘_‘_’—f o 2 - ] A.H!
: ‘ - S a0 EAE o XA
D o o il b W
! N '.' I ) ] oG oA | /4’_}. ’ o
| z > Sumstl NGl x & y £
G 7 " E if' E LATHAM -."t R/"‘ 3 0;; TE:
F - % rare g ’ g ) i ;: L
t' 1Y i\ ) A meoqm.ﬁh. 2.5 | Javt [} - {7 T
Lkl . - A SN, 2 - ALSR: Mpn . I 1
N 3 AN [P kot =
i " " L LD".AN Lmr:‘l Ib‘::"’l:. ?:" AT E Pl _.“. .‘- .lé E; I
_ ) - YH] :nun‘ F-rer:m.r H 0 :. A ; % :u‘ P - Eﬂ‘“ ; : l;;
e Id LR M=y B g
r r * \_5 . ; wALKEN AV "“;" - "‘".‘ B g '
! FEnG = 3-: n [} e m 1%
Y 98 Y P x . ¢ , .
— % Y r': !m g q 0 4 S Zhaost ant at] 11..’( g
il AR I : BERIR
I l fm *':. FLemby s H 4T L - & ’:-ET‘: i “n.}-.w
L g 55 z| s . i3, wif i
v EMARKS:
T ATE: _1-14-89 SIGNATURE:

FEERVE RIS



CM‘fNER BORItHG KNUMEER
Citv of Greensboro

EROJECT NAME ARCHITECT-ENGINEER
Greensboro Landfill
SITE LOCATION JOB. NO. HO-  UnCOMARED COMPRESSIVE e
Greensboro. NC RR-387-E v 3 ¢ s :
m‘snc ‘ WA'II'ER ' ;&_g—-—_ .
e E uuxn % CONTENTS % LTy, E
[e) alepe VL A meesaeeee - TEEessmt .
z|\F| we DESCRIPTION OF MATERIAL ® a :
pePTH |4 |w| o2 v r 3£ =
nFEET [E 12| EF ' ' ' ' t T
2l av a
& ;5, :5) @ BETANDWRD
PENETRATION BOWSFT, : il
SURFACE ELEVATION 0 2 0 ©w = ]
1.0 ft Topsoil, , ﬁ i E
CLAYEY SILT, w/1ittle sand, brown, 5
7 black, gray, tan, white, mottled, 0
1 1jss| 2.5| soft to firm, (ML). NOTE: Residual 54i1} ¢
—] 4.01fi117 Occasional gravel size quartz f£yags. |
5 1 2155 5.0l CLAYEY SILT, w/trace sand, brown, [
] 6.5| gray, tan, mottled, hard, (ML-CL). NQTE: Residupl So{l/Filll2 _—
Large >1.0" mafic rock frag., abundant woad (large t&o%~f?aqs.)
| 3lssy 7.5y CLAY, w/little sand, gray, yellow, o
] 9.0 tan, firm%:(cH). NOTE: Fi11/Alluvial abuﬁ

CLAYEY SILT, w/1ittle sand, reddish
brown, firm, (ML). NOTE: Fill/Alluvigl,
trace organics (roots).

P
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]
wn
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1 11,

SANDY GRAVELLY SILT, w/little clay,
brown, bldck, gray, tan, white,

mottled, firm, (ML). NOTE: Residual $oil/
Saprolite with abundant angular quartz
rock fragments.

15 5lss| 15.
16.

o

SILT, w/little clay, sand, brown,
gray, tan, stiff to v/hard, (ML).

20— 6ss| 20.0f NOTE: Residual Soil/Saproiite, trace
— 21.5] sand.

25— 7|ss| 25.0
— 26.5

30 "1 alssl3nn

31.5| Boring Terminated at 30'.

| !

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUMDRY LINES B

ETWEEN 3OIL TYPES. IN-STU. THE TRAHSITION MAY BE GRADUAL

TH

iF - BORING COMPLETED ‘
WA*;%IAE(LBEAMTA -; I:iP:sH BELOW SURFACE| BORING STARTED 6-12-89 ' i UBG' E‘RZ' s: q .
16.63" “¢__Below T0Cwms, |G 8-50 FOREMAN R Barror ‘”’P°‘?Y ABFI 6" HSA

7-12-89

ENGINEERING TECTONICS, P. A.



N.C. Departmzat of Human Resources

“Division of Health Services

WELL COMPLETION RECORD

-

IMPLETE ALL INFORMATION REQUESTE
PARTMENT OF HUMAN RESOURCE
—)\ BOX 2091, RALEIGH, N.C. 27602

DBELOW FOR EACH WELLINSTALLED, ANDRETURN FORMTOTHEN.C. ({
S, SOLID AND HAZARDOUS WASTE MANAGEMENT BRANCH, *

—9E OF SITE: PERMIT NO.: .
Greensboro Landfill Well No. 8
DRESS: OWNER (print):
—_— Off White Street in Greensboro, NG ‘ ity Of Greensbarg
ILLING CONTRACTOR: REGISTRATION NO.:
I Engineering Tectonics, P.A. 835
ng Type: Sch 40 PVC _ dia. —2—in. Grout Depth: from_— 0 _rwo__17/ fr.-dia. —bB_in
__ng Depth: from 0 to._20 f.-dia. _2_in. Bentonite Seal: from 17 to_18 f. -dia. 6 in.
en Type: PYC 010 Slot dia. _—2 in. Sand/Gravel PK: from 18 w0_30 f. -dia. —H_in.
ven Depth: from 20 1030 fr. - dia. —2—in. Total Well Depth: from : 0 w_30 f-dia. A _in
¢ Water Level:__16,63 feet from top of casing Date Measured _ /7 /. 12/ 89
«d (gpm): Now Method of Testing: Bail Casing is —3.13  feet above land surface
T r———
- DRILLING LOG LOCATION SKETCH
;-,._; DEPTH l(sl}‘v:)__v.w_ c‘ii_s_rancch‘t.o numbered r:.;af!s. or other map __rffcrcn\fc_mipns’)‘
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SIGNATURE:
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Snee! } o 1
CWNER BORING HNUMBER '
Citv of Greensboro
PROJECT HNAME ARCHITECT-ENGINEER
Greensboro Landfill o
SITE LOCATION 10B. NO. o &CSWPRESSWESTREHG?H
Greensboro. NC A8-387-E : 1 3 ‘ s
mls'rlc WATER ucu'o
MIT CONTERTS % LT %,
g 3 Eo Ux:‘ ....... —— e A
zZ|E| 8x DESCRIPTION OF MATERIAL - ° -
DEPTH w w W 110 10 X “ J‘
INFEET | & | & §§ f————
5 :’(’ u") @ STAHDARD
PENETRATION BLOWS/FT.
SURFACE ELEVATION ) 10 % 40 o
1.07 Topsarl. - ] -
. CLAYEY SILT, w/little sand, gray,
~—1 1lsg 2.5 tan, White, soft to firm, (ML) NOTE § 18
4:0 Residual Soil/Saprolite.
5 2lss| 5.0 05
— 6.5
] 3lss] 7.5 7
9.0
10— alss| 10.01 SILT, w/1ittle clay, brown, gray, tai, 12
— 11.5| firm, (ML). NOTE: Residual Seil/Saprdlite.
15— 5lss} 15.0 22
— 16.5| ‘\\ —
] I~
_ CLAYEY GRAVELLY SILT, gray, tan, [
20— glss| 20.0} ard to v/hard, (ML). NOTE: Residual 9
21‘5 Soil/Saprolite, abundant rock frags.
- 31 (40%), no sample recovered below 21.#‘. %;‘/
25 7iss| 25.0 ¥
205 .
_ Auger Refusal at 26.0'.
30— 8|ss| 30.0
R 31.5
ek STRATIFICATION UMES REPAESENT THE APPROXIMATE S0UNOTY UMES SETWEEN 301, TYPES: 87U THE TRARSITION MAY BEQRODUAL -
WATERTABLE o DEPTH BELOW SURFACE| BORING STARTED  §_12-89 BORIMG COMPLETED  £.12-89
r O HRS. - ——BY AUGER g Ford
T 0 OURS 4 TOC wns |MG B-50 | FORMAN R, Barron APPDEY  ABN i
7-1Z-¢Y )
ENGINEERING TECTONICS, P. A.




N. C. Department of Human Resources
- Division of Health Services

WELL COMPLETION RECORD

YMPLETE ALL INFORMATION REQUESTED BELOW FOR EACH WELL INSTALLED, AND RETURNFORM TOTHEN.C, i
PARTMENT OF HUMAN RESOQURCES, SOLID AND HAZARDOUS WASTE MANAGEMENT BRANCH, -
—. BOX 2091, RALEIGH, N.C. 27602

—ME OF SITE:

Greensboro Landfill

PERMIT NO.:
Well No, 9

DRESS:

Off White Street in Greensboro, NC

OWNER (print}):

City Of Greensboro

LLING CONTRACTOR:

REGISTRATION NO.:

— Engineering Tectonics, P.A, 835

‘ag Type: SCH 40 PVC dia. 72 _in. Grout Depth: from_0 . w0 131 f. -dia. _ A in.
ng Depth: from_ 0 ro_16 _f -dia. 2 in. Bentonite Seal from 13 o __14 & - dia.

“len Type: PYC .010 Slot dia. 2._in. Sand/Cravel PK: from_314 to 26 . - dia

een Depth: from_ 16 w_ 26 _fr.-dia. .2 .in. Total Well Depth: from ﬁ to 26 f - dia.

¢ Water Level;__13.16 - feer from top of casirig Date Measured _7_ /12 788
od (gpm): Low Method of Testing: Bail Casing is __i_iz.._ feet above land surface
DRILLING LOG LOCATION SKETCH

‘ show distance 1o numbered roads, or other map reference points
DE oW (5 ! S O map reierence polnes)
(G e E & R
~A0M TO FORMATION DESCRIPTION | [T\ 4 V.. - % 3 T Ay ¥
: counirrs B ", 3 (b 3
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e DEPARTHERT OF NATURAL RESOUCES AND COMMUNITY DEVELOPMENT 0 I
T BHITELON O ENVIRONENTAL DR EnT SRR LY, e [ (OR OFFICE USE oy
P.0. BOX 2768/-RALEIGH, NC 27611 PHORE (319) 133-5083 (uad Ho, Serial do,
— : Lat, __ ——T%np. TP
WELL CONSTRUCTION -RECORD ﬂmﬁ:r gaéln -
e Lo
Headee Ent: BT E;

= 3 ! — - .‘-. .’.
DRILLING CONTRACTOR: IOANGE [N i O

» 57, BTATE WELL COMSTRUCTION
“ORILLER REGISTRATION WOERs /7 do PERMIT NUMBER
- L (Show sketch of the Jocatbgn below) - =
! »ﬁ.ﬁ?‘:ﬂiﬂf' "t %ﬁ':mécf%?“ Bz Countys
e
{Road, Cemmunity, or Subdivion and Tet No.) FN;LDJh“ Fnrl%!%pum
& AiDRESs
]
uts Mo, City or Town  OF ) Cod
3. DATE nmLm USE' OF HELLt M}umzalgu
4. TOTAL DEPTH: _L.ZQ_ CUTTINGS COLLECTEDs . Yes u No
S DOES WELL REPLACE EXITING WELL? _ Yes _Fo
~ b STATIC WATER LEVEL: FT. _ Rbove Below  TOP OF CASING
ST R G 61 F FT. ABDVE, LAKD BURFACE, * o
Ve ees L7 vemen oF wesn g
8. WATER IONES {(depthis //f% _—
% CHLDRINATION:  Type i/j__ Anunt
19. ChSING: : Diagets "alluI?lﬁf"'i' berial It avditienal space is neaded use back of fora,
: e ageker  op Weight/Ft. tria
- Frnm?.‘) m}’;ﬁ h‘%ﬁ Ft. _32 e 5;//‘ ff 'Bm LOCATION BXKETCH
Frow To Ft. 7 7 {Bhon divection and distance from at least twp Gtate Roads,
Fros Te Ft. or ather sap refarence points), .
§4.6ROUTS
- Dept Materd _ rthad RS
Fron 001 3.0 Fj. .M&?}mm d gl sl
Frea To Ft. r L
12, SCREEN) ]
- th, Diageber  Blok Size Katerial
e 25 B0 B0 ™., pt
Fron To Ft. fn, in, -
Fran Te Ft. ill. lll-
" 13, GRAVEL PACK: y \
Depth _ ' 2 ‘5110 Katerial _
» T " Ft' ; - - p -.:
froa 10 10 220 & _ R@@,}; %
- /
14, RENARKS1 Roubvp:  SpA . 10 30 :
1 DO HEREBY CERIFY THAT THIS WRLL WA3 CONSTRUCTED IN MELL ECI\ISJRUJHM
— STANDRADS, AND THAT A COPY OF AHIS RECURD HAS BEEN PROVI _ ! ;

-1 Gubmit original te Division of Envirasental Manageaent and copy ta well owner,

I'4



MONITORING WELL
INSTALLATION DIAGRAM

PROTECTIVE e
oepry|  PIPE HEIGHT
BELOW
GROUND
SURFACE|  sTICKUP FT FT:
0 - o ol
/e(\\v Y
}/\ ol
GROUT MIX/THICKNESS:
PORTLAND CEMENT/BENETONITE
BENTONITE SEALS:
3/4 BAG OF BENTONITE CHIPS
IMPERVIOUS ZONE:
__ 30 _ FT THICK
1.5 FT
3.0 FT
45 FT .
PERMEABLE ZONE: ":3_
_15.0  FT THICK 3
17.0 FT .
18.0 FT

PEIZOMETER NO.:
BORING NO.:
JOB NOQ.:

MW-I1l-6
B-H-6
6770-00 -018

PREPARED BY: ___C. \EE
CHECKED BY: C. LEE
DATE:

EL. _____FT.
TOP OF GROUND
SURFACE

" RISER PIPE: SCHEDULE __40__
ASTM DESIGNATION:
ID: Z QD:

COUPLINGS: THREARED FT
PIPE IN __Q._Z.Q__ FT. LENGTHS
PIPE 2-5 T
PIPE -1 FT
SCREEN ___12‘§_(J.0.1:2;§.1___ N
TOTAL: 20.0 FT

THICKNESS OF

_BENTONITE SEAL 1.5 FT

LENGTH OF SCREEN __12.5 FT

SAND 15.0 FT

BOTTOM OF BORING

I-m REMARKS: ALL MEASUREMENTS TQ THE NEAREST 0.1 FT.
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PROJECT: WHITE STREET LANDFILL

PROJECT NO: 6770-0 -018
LOCATION: GREENSBORO, N.C. BORING NUMBER: I-6 PAGE: 1
OFFSET 10" SOUTH
BORING LOG DATE: 9/12/94
NUMBER | DEPTH | SPT| T ! WL | SI DESCRIPTION (USCS) COMMENTS
4]
- RED ORANGE SL. SANDY CLAYEY SKLT
8 —
190 GREEN-GREY SILT AMPHIBOLITE
- WILL MOVE 1071
= o ED RO |
— ’_ T N ,
167750/6] SS E%EIAAIES ON FRACTURES, HARD
] EOH @ 18.0'
20’
24’ —
28—
32"
36°—
40’ |
BOREHOLE COMPLETION: 18.0 BELOW GROUND | ;-
SPT - SOIL PENETRATION
WATER DEPTH: ~ 6.0° DATE: 9/12/94 | _ TSr-H waem
W TEER LeveL
DRILLING METHOD: HOLLOW STEM AUGERS m
LOGGED BY: HDR ENGINEERING, INC.




PROJECT: WHITE STREET LANDFILL PROJECT NQ: 6770-0 -018

LOCATION: GREENSBORO, N.C. BORING NUMBER: I-6 PAGE: 1
- BORING LOG DATE: 9/12/94
NUMBER | DEPTH | SPT| T WL Sl DESCRIPTION (USCS) COMMENTS
4 RED, BROWN LAMINATED CLAYEY SILT TO
SS—1 122155 5.5. THEN LT. GREEN GREY SILT. HARD
- FINELY LAMINATED
8'_..
— GREY OREEN, BROWN STREAKED
- 18 LIATED SILT TO DK GREY V. FINE
232 A = SILT W/WHITE STREAKS. PWR. AMPRIBOLITE
ROCK @ ~13~C" AUGER REFUSAL  |WILL MOVE 10
B SOUTH/TRY
- AGAIN
20"~
24"
28"
32"
36"
] 40" —
BOREHOLE COMPLETION: 13.0° BELOW “GROUND KEY;
WATER DEPTH: @ 2:30 WL @ 10.5' BELOW GRADE DATE: 9/12/94 | '  miw e
\T'IL--- WATER LEVEL
DRILLING METHOD: HOLLOW STEM AUGERS
LOGGED BY: HDR ENGINEERING, INC. Im




PROJECT: WHITE STREET LANDFILL

PROJECT NO: 6770-0

-018

LOCATION: GREENSBORO, N.C.

BORING NUMBER: I-7

PAGE: 1

i BORING LOG DATE: 9/12/94
NUMBER | DEPTH | SPT| T | WL | SI DESCRIPTION (USCS) COMMENTS
4’ —
- RED BROWN SILTY CLAY, W/BLACK
SS-1 = 4 [ SS WHITE AMPHIBOLITE PEBBLE IN TIP
8’_
] BROWN FINELY LAMINATED CLAYEY, SCHIST./
_ - 5-5 SL. SANDY SILT TO GREEN-ORANGE
552 4o | 78 > SPOTTED CRUDELY FOL WEATHERED SiLT| "' COLTE
N DK GREEN//PALE TQN SPECKLED M~-C SCHIST./
_ .| 7-8 S. SILT W/FEOX FRACTURES AT BASE, HIBOLIT
SS-3 16" 1933 | S5 1.0 GREEN/BROWN FINELY LAM. SILT AMPHIBOUITE
B AT TOP OF INTERVAL
203 GREEN/BROWN EQRUIGRAN SL. SANDY | GETTING HARD
SS~4 — 2622 | S SILT TO LAMINATED/FOLIATED PURPUSH |ALT FOL. SCHIST
BRN & GREEN SL. SANDY SILT TO AMPHIBOLITE
. GREEN/TAN EQUIGRAN SL. SANDY SILT
24—
- EOH @ 25.0'
28"
32’
36—
40’ - :
BOREHOLE COMPLETION: 25.0° KEY:
S - SCREEN
’SSEI' : Ssgl. PEIEIR’:IION
WATER DEPTH: ~ 12.0° DATE: 9/12/94 | mSiow Waees
T = TYPE

DRILLING METHOD: HOLLOW STEM AUGERS

LOGGED BY: HDR ENGINEERING, INC.

WL - WATER LEVEL

hHRR




MONITORING WELL PEIZOMETER NO.: _ MW=[l-7

INSTALLATION DIAGRAM BORING NO.: =7
JOB NO.: __ 8770-00 —018
PROTECTIVE : PREPARED BY: C. LEE
PIPE HEIGHT FT CHECKED Br: C. LEE
CEPTH oATE, —L LR
BELOW ATE:

GROUND -

SURFACE| sTIcCKUP _25 T FTz
O — —

¥4 Y /v . /, EL- 95'7 FT.
N W" S TOP OF GROUND
W% fg\ SURFACE
/ /4
GROUT MIX
BENTONITE SEALS:

RISER PIPE: SCHEDULE __40__
ASTM DESIGNATION: oo
w, o 00
COUPLINGS: ____THREADED _ __ FT
PIPE IN __ 1039 . FT. LENGTHS

1 GAB BENTONITE CHIPS, 30 LBS

PIPE 1-10 T
IMPERVIQUS ZONE: PIPE 1=5 (CUT AT 2.5) __ FT
_ 77 _ FT THICK SCREEN 15 N
TAL: 30 (278 fT
50 FT B TOTAL
7.5 FT
THICKNESS OF
10 M k14| oentonmE sea ___25 FT
51 LENGTH OF SCREEN _15 _ FT
PERMEABLE ZONE: f= g :
175 FT THICK B
"Ef SAND 175 FT
25 FT ] ﬁ'E-.
25 FT{ i 40 BOTTOM OF BORING

I i ] t REMARKS: ALL MEASUREMENTS TO THE NEAREST 0.1 FT.

HOR Engineoring, Inc.




PROJECT: WHITE STREET [ANDFILL

PROJECT NO: 6770-0

-018

LOCATION: GREENSBORO, N.C.

BORING NUMBER: II-8

PAGE: 1

- BORING LOG DATE: 9/13/94
NUMBER | DEPTH | SPT| T WL | SI DESCRIPTION (USCS) COMMENTS
4’
. FILL, BROWN, RED~ORANGE MOTTLED
55-1 712512 | SS SILTY CLAY, WELL COMPACTED.
87—

. . FILL AS ABOVE TO | 170, THEN REODISH|  sepyist./
- 111 BRN, GREEN SPOTTED/STREAKED SILTY '
2372 1 | 2703 > SAND, CHLORITE IN FRACTURES. AMPHIBOLITE

_ DK. BROWN, BLACK, RED BROWN, LT. SCHIST./
55-3 16°— £530| SS GREY SPECKLED SL. SILTY SAND, HARD | AMPHIBOLITE
DRILLING
.
[aTati
GETTING HARD
SS-4 7 Jsose | S AS ABOVE. STILL CUTABLE ALT FOL. SCHIST
N AMPHIBOLITE
24’ —
BLACK, BROWN, LT. GREY SPECKLED
SS-5 + 80| 8S EQUIGRANULAR C. GR. SAND, SOFTER
DRILLING AFTER WET SOIL — 27.0°
28"
SS-6 _., 152 ss AS ABOVE, WEATHERED BROWN IN TIP.
. EOH @ 32.5'
36"
40’ _
BOREHOLE COMPLETION: 32.5° KEY:
S1 — SCREEN
i $r 2 S, PeTRATON
WATER DEPTH: ~ 12.0° DATE: 9/13/94 |, _ g vues
T - TYPE

DRILLING METHOD: HOLLOW STEM AUGERS

LOGGED BY: HDR ENGINEERING, INC.

WL - WATER LEMVEL

HRR
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; ARCL[NR DEPRRTMENT OF NATURAL RESOQUCES AND COMMUNLTY DEVELDPMENT
IR EWIE oN OF E YIRONHENTAL MANAGENENT-GROUNDWATER SECTION
P.0. 80X E?b&l-ﬂH.Elﬂi. NG 27611 PHONE (319} 133-5083

WELL, CONBTRUBTIBN RECORD

. Mwu&

DRILLING CONTRACTOA:
/4 Yo

DRILLER REGISTRATION WUMBERs /=7 4 (0

—F0R OFFICE USE OMLY
Eerial Ne,

Lot ——Ting. —
Mipoe Batin -
Basin Code

Header Ent, -1 Ent,

STATE WELL COMSTRUCTION

Ly e . e et v e e e ey RS SWRIT,

. HELL LDCATION; (Bhow ch of location below)
Nearest -Town: MW/!}JI?O N

TRoad, Couwunity, or Subgivian and Lot No.)
2. DHNER:

PERMIT MUMBER:
Countys
{4 n 0
Frox 0 Fnrngum Description

5 7% B - y il -
RODRESS ree Tru t No. it&sgr Town State & /JC’,
3. DATE DRILLED: OF NELL: /)%#P/z

v TorL vept SR 0 CUTTINGS COLLECTEDT ¢Yes . Mo

5. DOES WELL REPLACE EXITING WELL? _ Yes A"

6, STATIC WATER LEVEL: FT. _ Rbove Below

00 OF CASING
100 OF CASING IS FT. ABQVE LRAND RURFACE, '

7, YIELD (gpade W METHOD OF TEST: _AIR

Fros
12, SCREEN:
13, GRAVEL PACK:

8. WATER ZONES (depthis A
Y DLIRINTION  Tym (D2 Paount
19, CR3INGs Hall Thickness
Froa ) t.
11, GROUT
Depth lll l'.'nr Blot Size terjal
Frol }70 1o 3010 Lél&l.,. "- _&L__
Fros
D )
FI‘OI 15 .pth,ﬂ Ft. #8 EL
rops
Mm}. SEAL /3876 0

Fros 25 ﬁﬁ?%ﬂt?? 0 mauter K HelghglFt. :2522‘—
;
o Q__ Dept
Fro .
14, RENARKS:

Material

If additional space is needed use back of fore,

LOCATION
{Bhow divection and distance fml at Iust two Gtate Ro
o ather nap reference pointsl.

BY CERIFY THAT THIS VELL WAS. CONGTRUCTED I ncconm ITH 18 NCAC 25 VELL CONSTAUCTLON
L D0 HEREDY XD THRT A COPY OF e PROG ORER, )

THIS REPGAD

STANDARDS, AND

10 THE Well

?1—/3‘-7%

.I

35~1 Gubnit original te Divisien of Enviresental Hinagnc_pl and copy ta well owner,

?
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MONITORING WELL

PEIZOMETER NO.: MW-~I1l—8

- M BORING NO.: li—8
INSTALLATION DIAGRA 0B Nos . &770-00 —ora
PROTECTIVE PREE'-ZAFEED gY: _%_!éé__
. HECK : :
oeorn|  PIPE HEIGHT FT e BY
BELOW '
GROUND ]
SURFACE|  STICKUP FT -
ol /\1/! - EL. FT.
] RIS TOP OF GROUND
XXX, A~ © SURFACE
NXLR
PORTLAND CEMENT/BENTONITE : ' ' '
' PROTECTIVE METAL CASING
i
BENTONITE SEALS:
RISER PIPE: SCHEDULE __40__
! BAG BENTONITE CHIPS ASTM DESIGNATION: ______
o ___Z 00
COUPLINGS: THREADED T
PIPE IN ___10 ___ FT. LENGTHS
PIPE 2-10 FT
IMPERVIOUS ZONE: PIPE _ : T
14 . FT THICK SCREEN __ 15,9 IN
. | L TOTAL: 35.0 FT
12 FT| T
e TR
14 FT N
THICKNESS OF -
17 FT BENTONITE SEAL _ 2 FT
LENGTH OF SCREEN _15  FT
PERMEABLE ZONE:
185  FT THICK
SAND 18.5 FT
32 FT T S |
325 F1 "10] BOTTOM OF BORING

m BEMABL&& ALL MEASUREMENTS TO THE NEAREST 0.1 FT.

HOR Enginesring, Inc.




COMPLETION REPORT OF WELL No. iI-12

Sheet 1 of 1

PROJECT: White Street Landfill
PROJECT NO: 1584-98-081 : WATER LEVEL:
PROJECT LOCATION: Greensboro, North Carolina
LATITUDE:
DRILLING CONTRACTOR: M. Moseley LONGITUDE:
DRILLING METHOD: 4 %" H.S.A. TOP OF CASING ELEVATION:
DATE DRILLED: 3/22/05 DATUM: MSL
LOGGED BY: L. Butler
STRATA
- WELL |- o |8
=~ [
@ |E_| DETAILS 'z | § | == WELL CONSTRUCTION DETAILS
DESCRIPTION 2 k2 u R
> (= - —
in loO iLe
PROTECTIVE CASING
0 000 | GS Diameter:
Fili: Asphalt Debris - 2" < 0.00 | CG Type:
1.50 | BS Interval:
Tan Slightly Clayey
Fine Sandy SILT RISER CASING
3 — 4.10 | FP Diameter: 2"
Alluvium: Gray Green 5 ~-) 520 | TSC Type: PVC
Very Clayey SILT ' tnterval: +2.5-5.2
{Moist)
GROUT
Possible Alluvium: Type: Neat Cement Grout
Green Coarse Sandy Interval: 0-1.5
Clayey SILT
{Saturated) 10
SEAL
Type: Bentonite
interval: 1.5-4.1
e 5 FILTERPACK
esiduum: Gray L 15 .
Coarse to Fine Sandy Type: #2 Sand
Clayey SILT L A Interval: 4.1-20.4
111
%%
A SCREEN
g 1 “n 1070 | Bsc Diameter. 2"
Partially Weatherad mﬂ_zo 5 2040 | TD Type: 0.010
Rock: sampled as ' Interval: 5.2-19.7
Gray Coarse to Fine I
I andy SILT
LEGEND
FILTER PACK TOC TOP OF GASING
GS GROUND SURFACE
BENTONITE BS  BENTONITE SEAL
CEMENT GROUT FP FILTER PACK
= TSC TOP OF SCREEN
r_.“_.!. CUTTINGS / BACKFILL BSC BOTTOM OF SCREEN
¥ STATIC WATER LEVEL E[C)-) Eg&%’h?%ggu-r

MONITORING WELL 1584-88-081 WHITE STREET LANDFILL.GPJ S&ME.GDT 4/18/05

IMEERING » TESTIN

ENG
ENYIRONMENTAL SERVICES

3718 Old Battleground Road
Greenshoro, NC
G

COMPLETION REPORT OF
WELL No. II-12

Sheet 1 of 1




PROJECT: GREENSBORO SOLID WASTE LANDFILL

PROJECT NQ: 6770-021-018

LOCATION: WHITE STREET, GREENSBORO, N.C. BORING NUMBER: Mw—13 | PAGE: 1
BORING LOG DATE: 1/6/93
NUMBER | DEPTH | SPT| T |WL | S DESCRIPTION (USCS) COMMENTS
<501 153 | ss 0—1.0’ TOPSOIL; 0-0.5" THEN
5502 + 824] 55 ORANGE SLIGHTLY SANDY SILT |
4l 1-2.5' ORANGE CLAYEY, SAPROLITE
i MICACEOUS SANDY SILT; 1.5-2.5'
- VERY HARD, BROWN AND BLACK
] SLIGHTLY SANDY, SLIGHTLY -
8" CLAYEY SILT, PARTIALLY
- WEATHERED ROCK SARTIALLY
12’ 3.5-5.0° BROWN AND BLACK, | MamieRe)
] FINE—GRAINED SLIGHTLY SANDY
_ SILT, VERY HARD PARTIALLY
16" WEATHERED ROCK
] AUGER REFUSAL AT 5.0’
i MUD ROTARY DRILLING
20" 50-18.5" 'BG
Z CORE DRILLED FROM 18.5- "
24’ 32.5° OBTANED 14.0° OF NX BEDROCK
- CORE
28’ -
32°
] D = 32.5°
36"
40"
BOREHOLE COMPLETION: KEY:
5 — SCREENM
S - e
WATER DEPTH: DATE: - TSI-X wam
rI."—lr.r':kf‘l'ﬁ'l!LE\'I':L
DRILLING METHOD: 6 1/4~ HOLLOW-STEM AUGER, TRICONE BIT |
LOGGED BY: CHARLES G. LEE, PG Im




WELL COMPLETION LOG SEP 21 g

Locarton_ Alitn 0 A C ok ORDER # ROTE e
Wiy STEET. (D PR ) —

CLIENRTH HOR i DATE (/ R - %4

weLL NovpeRr: V19 coumcr. A Lo

INSTALLED BYt CNWeEs Areer

OTHER SERVICES PERFORMED:

__J"L/QBH HANHOLE

] ] _|-PBOVE GRADE PROTECTOR
'. T . ___ NOME
v Se3/Sl jm;& -
CONCRETE___— _ BAGS

CEMENT GROUT______BAGS
RISER - TYPE_C (7 L/(Lf e

i szE__ 2
5 pas .
2 A
7. seonmie_ [ 2 [ puc

scremy - TvpE __SCI T AVC

sz ot (0 4T

FILTER TYPE __ ﬁt\)

0 ]

DEVELOPHENT: BATLED ., PUPED__AIR LIFT__, SURGE___ S¥AB___ NOHE
TOTAL TINE: TOTAL GALLONS:

WATER APPEARANCE! START FINISH




"WRTH CFIRDLIN!\ DEPRRTMENT OF NATURAL RESOUCES AND COMMUNITY DEVELOPMENT
DIVISION OF ENJIRUNHENTAL MANAGEMENT-GHOUNOWATER SECTION
P.0. BOX 2768/-RALEIGH, NCla?Bll PHONE (919} 733-56083

WELL CONSTRUCTION -RECORD

AL D0

DRILLING CONTRACTOR:

w14
FOR DFFICE USE ONLY

Quad No. Berial Ne.
Lat, Cong. e
Minor Easin \

Basin Cods
Header Ent,

G4-1 Ent,

ICEAG

STATE WELL CONSTRUCTION

CRILLER REGISTRATION WMseRs /7 /L0 PERMIT MMBER,
. WELL LOCATION: (Show aateh of the loeatlun belowl | -
Nearest Toung a0 SRR R County) T
? 1
{Road, Temaunily, or Subdivion and Lot Ho.] Fran Fnrliﬁ%_nl'l'ﬁ'sﬁﬁpuon
<. DHNER:
HDDRESS'S Vo Rqule & Tityor | 3 d
¢ u . 1 or ﬂHﬂ
3. DAE DRILLED Ayl DB O VELLy © i et oE
b TOTAL DEPTHE 3.0 CUTTINGS COLLECTEDs “Yes ,, Mo
S, DOES WELL REPLACE ERITING HELL? _ Yes _/No
6. STATIC WATER LEVEL: F1. _ fbove B:lnu TP OF CASING,
0P OF CASING 15t ‘; 5 FT. ABOVE LANDRURFACE
7. YIELD (gpa)s Wiaria METHOD OF TEST: _AIR
8. WATER ZONES (depthi s s
3, CHLORINATION:  Type ////1L Axount
19, CASING:
Begth i t HallHTgxﬁitt?e:s Natergal if additienal space Is needed use back of fora.
£ ale eror We . aterfa e o=
FrondlS A/ 1o 4 2.0 Ft. e $oiriet L LOCATION SKETCH
Fron To T {Show direction and distance from at least two State Roads,
Frox Te Ft. o other aap ralerence points),
nepth Material Methpd. o 10 (VD
Fros Q0 To 130 Ef. Pmm}) Brny 2 \-\ - M
Fros P .
18, SCREENs Depth Diageter  Blob 8 ﬁt rial
¢ ¢ nr e wria
Frol[?o P 3/{0 ‘)‘1 o in |
From in. in, — i
Fros In Ft. in, In. N i
13, GRAVEL PACK /J\ I
14 _'0 Depth 3;’? #Sicz)lz Materfal ﬁﬂl‘r% % N
Fros 2= 1o _ ) bResdsie
a g . / T e
18, REMARKS1 B,:,wwue seAl /30 /50 =2 <
I DO HEREBY CERIFY THAT THIG WELL WAS CIHSTR&E'IED In MCDHDI-I'EE HITH 15 NCAC PC WELL CONSTRUCTION
STANDARDS, RAND THAT A COPY & RECD EN PROVIDED TD THE WELL OWNER,
Gie
7./2-55
Un HoeNT TATE
35-1 Bubnit ariginal to Division of Enviromental Manageaent and cepy ta well vwner,




PROJECT: WHITE STREET LANDFILL PROJECT NO: 8770-0 -018
LOCATION: GREENSBORO, N.C. BORING NUMBER: oy 7, | PAGE: |
BORING LOG DATE: 9/12/94
NUMBER | DEPTH | SPT| T WL | SI DESCRIPTION (USCS) COMMENTS
4'—
: RED ORANGE SL. SANDY, CLAYEY
SS-1 1 s-12 | SS SILT, EQUIGRANULAR. GRANITIOD
8
. DK. RED COARSE SANDY CLAYEY SILT
yrs EQUIGRANULAR TO 10.5, THEN RED GRANITIOD
55-2 ., ] 554 | SS ORANGE-TAN, SL. MIC. SIT, TR. SAND |  ONEISS
2 WEAKLY FOLIATED GRANTIOD' QNEISS,
. ~10% QZ, OCC BLACK VEIN.
RED ORANGE MIC. CLAYEY SILT TO
5S-3 16’ &8 | SS FOLIATED TAN ORANGE SL. MIC. SANDY
SILT TO FG YELLOW BRN ‘SILT W/BLACK
= Mnox FRACT.
laTatl
SS—4 Y 1 6s | S5 YELLOW BRN FINELY FOLIATED N o o
5-6 CLAYEY SILT, LIL Fe Ox, Mnox FRACT. :
. SCHIST.
247 FOLIATED YELLOW BROWN FOL. SILT AS
555 1 25 | g5 ABOVE TO 25.4 THEN WHITE AND BRN | GRANITE
5-6 SPOTTED SL. SANDY EQUIGRANULAR
o8 SILT, T. MICA
$5-6 4 501 SS AS ABOVE, GRANITE GRANITE
r &%)
- EOH @ 32.0°
36—
40’ — -
BOREHOLE COMPLETION: 32.0' BELOW GRADE KEY;
%Tu_ss%%mmrm
WATER DEPTH: ~ 20.0° DATE: 9/12/94 |, _ Eb%e
WU - WATER LEVEL

DRILLING METHOD: HOLLOW STEM AUGERS

LOGGED BY: HDR ENGINEERING, INC.




MONITORING WELL

INSTALLATION DIAGRAM

PROTECTIVE '
DEPTH PIPE HEI(EHT - FT
BELOW
GROUND

SURFACE|  sTICKUP

o i
N

GROUT MIX;
PORTLAND CEMENT/BENTONITE

BENTONITE SEALS:
1 BAG OF BENTONITE CHIPS

IMPERVIOUS ZONE:

__ 130 FT THICK

13.0 FT

15.0 FT |

17.0 FT 1,
PERMEABLE ZONE: -
_ 17 FT THICK

32 fT

32 FT

Z_'; OO I T T [T

wT - et

PEIZOMETER NO.: MW-14
BORING NO.: B-14
JOB NO.: 6770-00 =018

PREPARED BY: ___C. LEE
CHECKED BY: C. LEE
DATE:

EL. ___FT.
TOP OF GROUND
SURFACE

RISER PIPE: SCHEDULE __.‘:Q.__
ASTM DESIGNATION: __ ... ___ -
iD: < 00:

COUPLINGS: ____IHBEAQEQ___

PPEIN ___J0__ _ FT. LENGTHS
PIPE 2— 19 F1
PIFE FT
SCREEN 15.00 IN
TOTAL: 35 FT

THICKNESS OF
BENTONITE SEAL _ __ FT

LENGTH QF SCREEN __13 FT

SAND 17__FT

BOTTOM OF BORING

I_m Bﬁm}gs, ALL MEASUREMENTS TO THE NEAREST 0.1 FT.

HOR Engineering, Ino.




d
ENVIROMBMENTAL SERMICES - ENQNEERING - TESTING

3718 Old Battleground Road
GCreensboro, North Carolina 27410
Phone: (336)288-7180

Fax: {336) 288-8980

LETTER OF TRANSMITTAL
Date: 12/14/07
Project Number: 1584-98-081

From: Connel Ware

To: North Carolina Department of Copy to:  Chris Marriott

Environment and Natural
Resources
401 Oberlin Road Environmental Services Department
City of Greensboro
Suite 150 White Street Landfill
2503 White Street
1646 Mail Service Center Greensboro, NC 27405
Raleigh, North Carolina 27699-
1646
.- R S
Attention: Ms. Jackie Drummond Heceivec
= 00T
Subject: White Steet Landfill _ Wast
Revised Water Quality Monitoring Plan . llana P,
Phase 1 and II Areas '

Transmitted via

First Class Mail S Overnight Express Hand Pelivery |____—:| Other

Remarks:

Jackie,

The Revised Groundwater Monitoring Plan for Phase I, and Phase I1 Areas of the White Street Landfill is
included with this Transmittal Letter. Call me if you have any questions or need any additional
information.

-Connel Ware



